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INNOVATIVE
PRODUCTION

NOW

This section describes a specializea
section or whole process of a repre-
sentative factory which excels in
specific aspects of production.

Synthetic Forming Fabric Plant for
Pulp & Paper Mills
—Shizuoka Plant of Nippon Filcon Co., Ltd.—

1. Introduction

At one time the volume of paper used
was regarded as the barometer of culture,
but the present age of computers is called
the paperless age. However, the produc-
tion and consumption of paper are still
high, so paper is still important in daily
life.

Japan is a leading paper manufacturing
country in the world, next only to the
United States, and the trends in the pro-
duction of paper in Japan during the last
few years show that in 1994 the paper pro-
duction volume was about 28,518,000
tons, in 1995 29,659,000 tons (up by about
4% compared with the preceding year),
and in 1996 30,011,000 tons (up by about
4% over the year before).

As of April 1997, there were a total of
951 paper making machines in operation
throughout the country, with a daily paper
making capacity of 57,405 tons. A break-
down of these machines gives 252 units of
long-wire type paper making machines
with a daily production capacity of 20,300
tons, 55 units of twin-wire paper making
machines with a daily production capac-

o

Bird's eye view of the Shizuoka Plant

ity of 17,968 tons, 50 units of on-top pa-
per making machines with a daily produc-
tion capacity of 13,485 tons, and 594 units
of other paper making machines with a
daily production capacity of 5,650 tons.
The long-wire type paper making machine
is predominant and accounts for 26.5% of
the total paper making machines in use,

and 35.4% of the total daily paper produc-
tion capacity. The operation rates of these
machines were 94.9% in 1994, 99.9% in
1995 and 101.8% in 1996, with that for
1990 set as the base standard of 100%,
indicating that these machines are gener-
ally in full operation.

Meanwhile, about 251 units of paper

Synthetic Forming Fabrics for Pulp and Paper Mills
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Monofilament inspection and storage area

board making machines are in operation in
the country, with a daily production capac-
ity of 39,088 tons. Manufacturing paper
board requires the equipment commonly
called forming fabric (FF) in the trade,
which is a netted equipment made of metal
or plastics, and is installed at the place
known as the wire part between the paper
making machine pressurized head box and
the wire outlet. The forming fabric (FF)
has the following functions:

1) Receiving the paper raw material jet-
ted out from the paper making ma-
chine head box (raw material pulp
generally with a water content of
about 99%).

2) Dewatering the raw material pulp on
the forming fabric (FF) while retain-
ing the paper fibers (normally called
texture) uniform.

3) Transfer of dewatered raw material
pulp to the press part.

The quality of this forming fabric (FF)

Forming fabric used on the Fourdrinier
paper machine
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has a decisive bearing on the manufac-
tured paper quality, and has profound in-
fluences on the paper making machines,
and may therefore be regarded as ex-
tremely important in the paper manufac-
turing process. The forming fabric is gen-
erally available as metal forming fabric
made of metal raw material or synthetic
forming fabric [referred to as synthetic
forming fabric (SFF)] made of plastics,
primarily polyester. SFF was developed in
about 1973 and the service life expectancy
is 2-3 times longer than metal counter-
parts. Today, it is used by over 90% by
paper making plants, so that this is the age
of SFF.

This issue describes the Shizuoka Plant
of Nippon Filcon Co., Ltd. that is the sole
manufacturer of paper making forming
fabrics (FF) in Japan and which is a pio-
neer in the development of SFF technolo-
gies in Japan. The company has a share of
over 80% of the Japanese SFF market.

Warping and winding units

2. Description of Shizuoka Plant

This plant is located in Atsuhara, Fuji
City, Shizuoka Prefecture, about 1 hour
and 15 minutes from Tokyo to Shin-Fuji
Station by Shinkansen Line, then a taxi
ride for about 15 minutes to the plant ly-
ing on the plain below Mt Fuji. Fuji City
is a paper making center in the country.

This plant was constructed in 1953, then
expanded in 1987 when advanced facili-
ties were introduced to its present modern
state. The site is 81,698 m?, the floor area
is 23,899 m?, and the labor force consists
of 266 workers, or 139 males and 127 fe-
males, plus 42 part-timers. The main prod-
ucts are synthetic forming fabrics for pa-
per making, of which production capacity
is about 300,000 m?. Polyester monofila-
ment, the raw material, is consumed at a
rate of about 300 ton/year, and the main
production facilities are 33 weaving looms
and 11 finishing machines.

Large weaving loom



Automatic seaming operation

3. Synthetic Foaming Fabric (SFF)
Mfg. Line

(1) Production System and Importance
of Technical Expertise

SFF is basically manufactured when
orders are received from paper manufac-
turers, so the trade is based on the purchase
order-based production system. The spe-
cific types of products and paper making
machines are selected in conformance
with the lengths and widths of each prod-
uct, so the manufacturing mode is largely
based on the method of producing specific
products in several types.

Required quality of forming fabrics will
be the ability of drainage, surface smooth-
ness, stability, run performance, anti-abra-
sion, anti-pitch, retention, etc. These ele-
ments must be met with the exact target
paper quality level. Therefore, every
single forming fabric has been well man-
aged and manufactured at this plant by the
accumulated technical expertise on the
process mentioned as follows.

(2) Types of SFF

Since synthetic forming fabrics are pli-
able, many designs can be made. The
forming fabrics presently used throughout
the world can be categorized according to
their structures as single layer (MONO-
FIL) which includes 1.5 layer, and multi-
layer (MULTIFIL) which includes
double-layer, 2.5 layer, triple-layer, and
triple weft-layer. The current main prod-

Semi-automatic seaming operation

uct at this plant is 2.5 layer forming fab-
rics which has a modified structure of
double layer fabric to increase the number
of fiber support index to improve reten-
tion, sheet formation and also the drainage
capability by increasing void volume at
wear side. These improvements can be
done by arranging the number and mate-
rial for warp and weft yarns.

The most popular size of SFF is cur-

Optic lnSpectibh of finished forming fabrics

Automatic operation systems for finishing machines

4

Finishing operation of forming fabric
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Finishing machine

rently less than 10 meter width with 30 to
40 meters length.

(3) Raw Material Procurement

Monofilament with a diameter of 0.1-
1.0 mm is the raw material for manufac-
turing SFF, and filament manufacturers
delijver raw materials which conform to
the plant’s specifications. Strict quality
inspections have done when the filament
arrived at the plant.

(4) Monofilament Winding Process

The monofilament passing the accep-
tance test is spun by the plant’s unique
winding and arrangement machines.

(5) Weaving Process

The weaving process essentially forms
and determines the basic structure and
character of forming fabrics and special
technical expertise is necessary to arrange
warp and weft with the exact indication of
a fabric design.

am— —-

.

s

Forming fabrics ready for packing
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Forming fabric seaming part at the finishing machine (white part)

(6) Seaming Pracess

Seaming process is to make the forming
fabric endless. Precise work is necessary
on this process, for example, about 280
numbers of 0.13 mm to 0.22 mm in diam-
eter yarns are arranged per inch to make a
2.5 layer fabric endless. There are three
different ways of seaming, hand seam,
semi-automatic, and full automatic. His-
torically, it takes so much time on this pro-
cess by hand seam though, the time has
been shortened by the development and
research of automatic seaming.

(7) Finishing Process

Staple sizing of forming fabrics are
made in this process with giving high heat
and stretching the fabric by two tension
rolls. The size of forming fabric, even
used on the high speed paper machines
with the speed of 1,500 m/min. is stable
because of passing this process.

(8) Inspections

Strict inspection has been done on ev-
ery single forming fabrics on its manufac-

turing processes; warping, winding, weav-
ing, seaming, finishing, and packing.

4. Manufacturing Technology

The SFF manufacturing technology
hardware involves intricate mechanisms
which are difficult to understand by out-
siders, and related software consists of the
expertise acquired by the workers. Excel-
lent products are produced by the delicate
senses and accumulated skills of the fe-
male workers who have an average of 6.5
years experience in work demanding keen
senses and nimble fingers.

5. Postscript

The Shizuoka Plant of Nippon Filcon
Co., Ltd. manufactures products which
may be regarded as the consumables of
paper making, and therefore is an unfamil-
iar type of plant for people in general.
However, the product is a vital industrial
raw material that determines the paper
quality and productivity of paper making
plants. This plant merits our recognition
whenever we read newspapers, use copy-
ing paper, facsimile paper or the other
types of paper we are accustomed to see
in our daily lives.

Nippon Filcon Co., Ltd.
Overseas Sales Division
Ohmaru 2220, Inagi City, Tokyo 206
Tel: +81-423-77-8452
Fax: +81-423-77-5899

Shizuoka Plant
Atsuhara 1780, Fuji City
Shizuoka Prefecture 419-02
Tel: +81-545-71-1311
Fax: +81-545-71-6315



TOPICS

This section describes selected
developments of special importance
or interest due to the achievement
of a breakthrough or innovation in
technology.

World’s Fastest Ferry Reaches Speed of

42.4 Knots

—Delivered to Owner at MHI’s Shimonoseki

Shipyard—

ITSUBISHI Heavy Industries, Ltd. (MHI) has conducted

trials of the high-speed single-hull ferryboat Unicorn,
which reached the world’s fastest speed of 42.4 knots for a steel
ship with a diesel engine. The vessel was built at the company’s
Shimonoseki Shipyard for delivery to Higashi Nihon Ferry Co.,
Ltd., and the delivery was made on May 29 this year. She will
be commissioned to run on the 115-km service route between
Aomori and Hakodate from June 5, and is anticipated to shorten
the time previously requiring 3 hrs and 50 min to about 2 hrs,
about one-half compared with before. The ferryboat will also be
making nighttime runs.

The conventional type of high-speed ferry was small and ac-
commodated only passengers, but Unicorn will be transporting
both passengers, cars and other large vehicles at the same time.
She has been confirmed through trials to run at a high speed of
35 knots even in poor weather in waves as high as 3 m. This is
the first high-speed ferry that can running at such a high speed
even in poor weather. The high-speed single-hull ferry is ex-
pected to come into wide use as a carrier for intermediate-dis-
tance services to complement the services offered by conven-
tional types of large ships and techno superliners.

The bridge has a steering system similar to that of an aircraft
cockpit, so there is no steering wheel like those associated with
conventional types of ships. Especially inside harbors, a joystick
type control system using a single lever is employed that con-
sists of a bow thruster at the bow and four units of water jet
systems at the stern, which are operated simultaneously to arrive
at and depart from piers most efficiently in a short time.

The passenger lounge is furnished with reclining seats equipped
with audio earphones, which are aligned horizontally and verti-
cally neatly in adequate spacing. The noise level is 55 phons in
the upper passenger seats and 60-65 phons in the lower passen-
ger seats, which provide a restful, noisefree space of the best
achieved with a high-speed ferryboat. The vibration is also much
lower than the lower level prescribed by the ISO International
Standards, so passengers can enjoy their trips pleasantly and qui-
etly.

Another distinct advantage is that the ordinary maintenance
work can be performed with existing pier facilities, and that main-
tenance and repairs work can also be accomplished with ordi-
nary dock facilities whenever necessary.

Unicorn has an overall length of 101 m, breadth of 14.9 m,
depth of 10.3 m and the gross tonnage is 1,500 tons (Japanese
admeasurement International gross tonage is about 3,500 ton).
The accommodation capacity is 423 passengers, and 106 vehicles
when only ordinary passenger cars are carried. Up to five large
vehicles, including sightseeing buses, and 78 passenger cars can
be carried. The main engines are four 8,840 HP diesel engines
for working the four water jet systems forming the vessel’s pro-
pulsion system.

This new high-speed ferryboat was developed by drawing on
the high-speed, large car ferryboat building technologies which
the company developed previously. To attain the world’s high-
est speed of 42.4 knots, the hull is made of high-tensile steel and
the bridge, passenger lounge are made of aluminum alloy to re-
duce the weight as much as possible.

JETRO, August 1997



Main Specifications of the Unicorn
Overall length:101 m
Overall breadth:14.9 m
Depth:10.3 m
Draft: 2.7 m
Gross tonnage: 1,498 tons
(Japanese admeasurement)
Passenger capacity: 423 passengers
Max. speed: 42.4 knots
Cruising speed: 35 knots

Main engine: MTU20V1163TB73L

* Mitsubishi Heavy Industries, Ltd.
Public Relations Section
2-5-1, Marunouchi, Chiyoda-ku, Tokyol00
Tel:+81-3-3213-3111
Fax:+81-3-3212-9860

Unicorn

Three-Dimensional Teleradiology Using
Stereoscopic Liquid Crystal TV

HE Dept. of Radiology at the Nagoya University School of

Medicine has developed a stereoscopic liquid crystal video
screen that provides real-time three-dimensional image viewing
without special eye glasses. The first communicative experiment
using the device was initiated in conjunction with Duke Univer-
sity Medical Center in the United States on February 11, 1997.
This initiative is part of the Global Interoperabiliy for Broad-
band Networks Project by the G7 group of nations. A telecon-
ference was successfully conducted and three-dimensional im-
ages of computed tomography (CT) and magnetic resonance
(MR) were transferred using a high-capacity 156Mbps trans-Pa-
cific network. Real-time communications were achieved, with
the resolution of the stereoscopic liquid crystal video screen suf-
ficient for observation of CT and MR images.

The device principally comprised a 10.4-inch color liquid crys-
tal plate with a resolution of 640 x 480, an infrared lamp and
camera to help identify the position of the viewer’s head and a
monochrome two-dimensional display used as a backlight. Sev-
eral people could observe the three-dimensional images simul-
taneously without eye glasses.

The stereoscopic liquid crystal video screen should find ap-
plications in telemedicine.

* Nagoya University School of Medicine
Dept. of Radiology
65, Tsurumai-machi, Showa-ku, Nagoya City, Aichi

Pref. 466
Tel:+81-52-741-2111 Teleradiology with 3D medical images using the
Fax:+81-52-744-2334 steroscopic liquid crystal TV

JETRO, August 1997 7



This sectiondescribesvarious R&D
projects being carried out in Japan
on a national scale.

NATIONAL

R&D
PROJECTS

Technologies Applying Superconductivity

Superconductivity is the phenomenon in
which a material loses its electrical resis-
tance when certain conditions are met in
connection with the magnetic field at a
cryogenic temperature of lower than
-200°C. Applying this phenomenon en-
ables electric power to be transmitted with
low loss or the generation of a tremen-
dously strong magnetic field. Therefore,
equipment difficult to produce by conven-
tional technologies can be commercialized,
such as magnetic resonance imaging
(MRI) systems for medical treatment. Re-
search is also being advanced in various
fields to apply superconducting technol-
ogy to the development of the magnetically
levitated train system and other types of
electrical equipment.

Electric power demand is increasing
steadily from year to year and requires an
increase and expansion of power genera-
tion and transmission facilities. However
increasing capacities and erection of power
plants at distant sites are leading to serious
problems such as difficulty in securing
sites for power distribution line facilities
and stabilization of power systems. Effec-
tive solutions to these various issues re-
quire the introduction of power equipment
and facilities applying superconductivity,
such as the superconducting generator, as
well as efficiency improvement and stabi-
lization of power systems.

The objectives of the development of
superconducting power generation tech-
nologies are commercial compact, light-
weight and efficient power equipment as
well as solutions to the issues associated
with power systems, such as the need to

stabilize power systems and to minimize
losses. Therefore, an 11-year R&D project
starting from FY 1988 was implemented to
develop two types of low-speed and one
type of superhigh-speed superconducting
generators to serve as the predecessors of
superconducting power equipment, super-
conducting wires for applications other
than to generators, and high temperature
oxide-based superconducting wires which
are expected to be used in the future, as
well as parallel research to develop highly
reliable chiller systems for use with applied
superconducting power equipment.

Research on the development of a super-
conducting generator that is central to this
R&D project is in progress to develop a
pilot generator (technology test generator),
for which a 70,000-kW class model gen-
erator is presently under fabrication to es-
tablish basic design and fabrication tech-
nologies, which will be followed with
demonstration tests to ascertain the reli-
ability.

The introduction of the superconducting
generator is expected to provide far-reach-

ing effects compared with the use of the
conventional type of generator. Firstly, the
synchronous reactance will be lowered to
1/3-1/5 compared with existing machines,
and power systems will also be stabilized
to permit the power distribution tolerance
limit to be increased by 1.3-1.5 times,
which will eliminate the need for installing
new power distribution lines. Secondly,
power equipment will become more com-
pact and lightweight to enable raw mate-
rial and space conservation, and with the
same size as existing generators, the super-
conducting generator output will be in-
creased considerably. It will also become
possible to commercialize large-capacity
generators featuring weights and mechani-
cal strengths which cannot be achieved
with present types of generators. Thirdly,
the improvement in the power generation
efficiency (0.5-1%) will enable energy
conservation and reduction of carbon diox-
ide (CO,) emissions. All factors consid-
ered, the superconducting generator will be
an extremely vital element to cope with the
anticipated steady increase in power de-
mand into the future.

Torque tube

Helfium cooling supply and exhaust unit

Damper

Magnetic shield

Superconductive field
coil

Electromagnetic coil

Outline of Superconductive Generator
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This R&D project is being advanced
steadily, and in March 1997, the Second
Intermediate Evaluation Report was
drafted that stressed the necessity of es-
tablishing superconducting technologies
applicable to power systems, especially
the superconducting generator technol-
ogy. It also clarified the nature of the
R&D project, evaluated the R&D project
and the results of research conducted pre-
viously, stressed the economic and social
necessity of commercializing the super-
conducting generator, explained the
progress of related R&D activities and
proposed the direction for promoting re-
lated R&D activities into the future in
conformance with the changes occurring
in the social, economic and technical con-
ditions.

Up till now, factory tests have been
completed on two types of low-speed ro-
tors and a commonly used stator for a

70,000-kW class model generator, and the
stator was installed at the Demonstration
Test Center (see accompanying Figure.).
The rotors will be installed, adjusted and
linked with a conventional type of chiller
system for conducting demonstration tests.
The superhigh-speed rotor will enter fac-
tory tests subsequent to fabrication.
Research on NbTi superconducting
wires is increasing the conductor capacities
to permit application as windings to AC
equipment such as rotors, shunt reactors
and current limiters, research is in progress
on Nb,Sn superconducting wires to de-
velop excellent stability and use in strong
magnetic fields. In addition, research on
oxide-based superconducting wires is im-
proving properties and increased capacities
for application to power cables and power
equipment such as current limiters.
Starting from this fiscal year, a new
High-Temperature Superconducting Fly-

wheel Power Storage Technology R&D
Project was started ds a link of the New
Sunshine Program of the Ministry of Inter-
national Trade and Industry as an applica-
tion of superconducting technology. This
flywheel power storage technology is a
measure for load equalization, and aims to
levitate a flywheel using high-temperature
superconducting magnetic bearings with
extremely low loss to store late nighttime
electricity as flywheel rotary energy, then
utilize the stored energy as electric energy
when the power demand peaks in the day-
time. The specific objectives of the R&D
project are to develop basic technologies
relating to the flywheel, revolution control,
and a high-temperature superconducting
magnetic bearing unit that combines a
high-temperature superconductor and per-
manent magnets, to commercialize a high-
temperature superconducting flywheel
power storage system.

International Clean Energy System Technology
Utilizing Hydrogen (WE-NET Project)

1. Project Background

The WE-NET R&D Project of the New
Sunshine Program is a large joint interna-
tional project to establish innovative tech-
nologies which are anticipated to contrib-
ute immensely to resolving energy and en-
vironmental control issues in the medium-
and long-term perspective (beyond the
year 2010).

The outstanding characteristics of hy-
drogen energy may be summarized as fol-
lows:

(1) Hydrogen is available through the
electrolysis of water that is an inexhaust-
ible resource, and is a clean type of second-
ary energy that is reconverted into water
when combusted.

(2) Hydrogen has the largest energy
concentration per unit weight among
chemical substances.

(3) Electricity and thermal energy are
difficult to store, but hydrogen can be
stored with ease.

By capitalizing on these distinct charac-
teristics of the hydrogen energy, the
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WE-NET R&D Project aims to utilize re-
generative energy resources such as hydro
power, sunlight and wind power available
in the form of untapped resources through-
out the world, to convert water into lique-
fied hydrogen and other forms enabling
transportation with ease through electroly-
sis, and to transport and store these energy
resources to the principal demand regions
to establish an international network for the
utilization of these energy resources in
various fields in the sector of power gen-
eration, and as a transportation fuel and
city gas, and to advance research to design
an optimum total system as well as to de-
velop innovative technologies for the
manufacture, transportation, storage and
utilization of hydrogen. (Refer to Concep-
tual Diagram).

2. Outline of R&D Project
(1) Project Description and Objectives
The project is presently in its First Stage
(6 yrs, 1993-1998) to draft the basic con-
cept of the total system establishing tech-

nologies enabling the introduction of an
International (World) Energy Network
System, and to develop related mainstay
basic technologies.

(2) R&D Setup

In this R&D Project, the R&D themes
are consigned to the respective research
organizations by the New Energy and In-
dustrial Technology Development Organi-
zation (NEDOQ). In the First Stage of the
project, research is being implemented on
the following nine subtask research
themes:

1) General project evaluation, and sur-
vey and study of the R&D plan.

2) Survey and study of the method of
project advancement under international
cooperation.

3) Establishment of the conceptual
design of the total system.

4) Development of hydrogen manu-
facturing technology.

5) Development of hydrogen transpor-
tation and storage technologies.

6) Development of technologies relat-
ing to cryogenic materials.



7) Survey and research relating to hy-
drogen utilizing technologies.

8) Development of hydrogen fueled
turbine.

9) Survey and research relating to in-
novative, precursory technologies.

(3) Characteristics of Implementation
of this Project

1) In view of the nature of this R&D
Project, the research themes involve a wide
diversity of technologies, making it neces-
sary to advance research while engaging in
project formulation. Therefore, a WE-NET
Center has been established in NEDO that
is in charge of Subtask 1, and the overall
project is being adjusted under the leader-
ship of the project leader.

2) An International Cooperation De-
partment has been established for related
studies to the entire WE-NET Project con-
cept (Subtask 2).

3) Regarding themes which are inno-
vative, precursory and highly promising
but not selected for implementation under
the R&D project, a study team has been
established to enable these themes to be
evaluated and adopted readily as research
themes (Subtask 9).

4) To fully utilize the knowledge and
capabilities of national research institutes,
joint research is being advanced from
FY1994 with the participation of the
Mechanical Engineering Laboratory, Na-
tional Institute of Materials and Chemical
Research, Government Industrial Research
Institute, Osaka, Government Industrial
Research Institute, Chugoku (all belonging
to the Agency of Industrial Science and
Technology), the National Research Insti-
tute for Metals (Science and Technology
Agency), and private sector enterprises and
organizations.

3. Current Advancement of R&D
Activities
(1) Development of Hydrogen Manu-
facturing Technology
Compared with the conventional hydro-
gen manufacturing process (alkaline water
electrolysis process), the solid polymer
electrolyte electrolysis process enabling
efficiency improvement and compact de-
sign attained an energy efficiency of 90%
of the target value with an electrode area
of 50 cm? and current density of 1 A/cm?
(2) Development of Hydrogen Trans-
portation and Storage Technologies
In the process of developing a large hy-
drogen liquefaction facility, studies of the

10

Battery-powered bus

Generation system utllizing
hydrogen

liquefaction cycle (300 t/d liquefaction
scale) revealed that a process efficiency of
40% can be attained theoretically for all
liquefaction cycles.
(3) Development of Technologies Re-

lating to Cryogenic Materials

The cryogenic characteristics of materi-
als used in liquefied hydrogen structures
(stainless steels, aluminum alloys) were
elucidated.

(4) Development of Hydrogen Fueled

Turbine

A conceptual design was drafted of a
hydrogen-oxygen fueled turbine for power
generation that is anticipated as a large-
scale hydrogen utilization technology, and
an outlook was acquired to attain the tar-
get power generation end efficiency of
over 60% at a turbine inlet temperature of
1,700 °C.

4. Main Themes for FY1997
(1) Development of Hydrogen Manu-
facturing Technology
Tests will be conducted by increasing
the electrolysis system electrode area to
2,500 cm?.
(2) Development of Combustion Con-
trol Technology
Tests will be conducted on the hydro-
gen-oxygen combuston characteristics, and
research will be advanced on the optimum
combustion method and the basic structure

Hydrogen generation plant

i
Hydroelectrici
generation

Outline of WE-NET

of the combustor for hydrogen fueled
turbines.

(3) Development of Technologies for
Cooling the Blades and Rotors of 1,700°C
Class Hydrogen Fueled Turbines

Turbine blades will be developed by
using them in pressurized combustion test-
ing facilities for testing.

9. Conclusion

This R&D Project is an integrated
project involving a broad range of explor-
atory research and technology develop-
ment related to hydrogen energy, so global
scale cooperation will be necessary for the
establishment of related concepts. There-
fore, the greatest efforts will be made to
encourage the participation of domestic
and foreign research institutions with ex-
cellent R&D capabilities relating to these
fields, and the results will be announced
publicly to both domestic and foreign in-
stitutions and exchange will be promoted
with related research institutions assuming
a central role in this field of research.

To contribute to resolving the various
issues relating to energy and environment
control which will be faced on a global
scale in the 21st century, this project
should be advanced most actively, so the
cooperation and assistance of all concerned
are requested.
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Research on Control of Cellular Information
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New Special R&D Theme for FY 1997

Research on the Structures and Func-
tions of Biologically Active Sugar
Chains and Lipids

National Institute of Bioscience and Hu-
man Technology

Biologically active sugar chains and lip-
ids are vital as cell information transmit-
tance substances and as a source of energy.
However, biologically active sugar chains
consist of simple sugars of very similar
chemical structures, making structural dif-
ferentiation quite difficult. Also, lipids are
quite difficult to analyze due to their hy-
drophobic nature, so research on these sub-
stances are rather delayed compared with
research on proteins and nucleic acids. In
this research project, techniques relating to
these sugar chains and lipids will be estab-
lished, specifically a separation and analy-
sis technique, a structural analysis and
functional evaluation technique, and a
modification technique, for application to
the field of biotechnology.

Sugar chains combine with enzymes
and other proteins and assist them to func-
tion properly. The sugar chains on cell
surfaces undergo a change whenever cells
become cancers, and sugar chains related
to cancer mobility have been discovered.
Infection by a virus such as influenza in-
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volves bonding of the sugar chains of the
target cells with the virus protein. To de-
termine the structures of these sugar
chains, advanced analysis techniques have
been established recently, such as the la-
ser ionization mass analysis (TOF-MS)
technique enabling identification of sugar
chain size, and the nuclear magnetic reso-
nance (NMR) technique enabling observa-
tion of sugar chain structures.

In this research project, these tech-
niques will be applied to elucidate the
structures of biologically active sugar
chains of which identification had been
quite difficult previously. Also, the NMR
technique will be applied to analyze the
interactions between sugar chains and
substances which recognize sugar chains,
with the objective of acquiring knowledge
on the recognition action of sugar chains
inside biological bodies.

Lipids are the principal components of
biological membranes and assume the vi-
tal role of information transmission inside
and outside the cell. In particular, diacyl
glycerolacyltransferase (DGAT), a lipid
synthesis enzyme inside cells, synthesizes
lipids which produce lipidobodies which
are the sources of energy inside cells, and
have a pronounced influence on the mem-
brane structures inside cells. DGAT is
conceived to display an interaction with
the activity of the lipid molecule that is be-
lieved to transmit information inside cells.

This section describes various ba-
sic research and development ac-
tivities in Japan to inform the world
about generic R&D efforts here.

* Agency of Industrial Science and
Technology, MITI
Research Administration Division
1-3-1, Kasumigaseki, Chiyoda-ku, Tokyo
Tel: +81-3-3501-1777
Fax: +81-3-3501-7899

Therefore, the partial amino acid ar-
rangement of DGAT isolated from
hyphomycetes will be determined, fol-
lowed with gene cloning, to elucidate the
information transmission and interaction
mechanisms in connection with lipid me-
tabolism and biological membrane forma-
tion inside cells through analysis on the
molecular level.

New Special R&D Theme for FY 1997

Research to Directly Evaluate Functions
of Simple Proteins

National Institute of Bioscience and Hu-
man Technology

Understanding the mechanism of how
simple protein molecules display their
functions is linked to elucidating the in-
trinsic functions of biological molecules
and is a highly interesting theme of re-
search. It will be necessary to establish a
fixation technique to control protein mol-
ecules to a target state as well as a tech-
nique to evaluate, on the simple molecu-
lar level, the functions of proteins fixed on
a substrate.

In this research project, a scanning
probe type microscope observation tech-
nique is applied to make detailed protein
single-molecule level resolution obser-
vations in connection with protein mol-
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ecule specimens aligned on a substrate
by the self-organizing method, with the
objective of establishing a technique to
analyze the dynamic functions by which
these molecules display optical response
or electron mobility.

The functional protein is a
bacteriorhodopsin protein displaying an
optical response function and a cyto-
chrome protein displaying an electron
mobility function, and research will be
advanced to establish a technique to align
and fix the proteins on a substrate, a tech-
nique to trace the dynamic light response
function of a bacteriorhodopsin molecule
with a scanning Maxwell stress micro-
scope (SMM), and a technique to observe
the electron mobility of a cytochrome
molecule with an electrochemical inter-
atomic force microscope.

The results of these research activities
are anticipated to promote research on re-
lated dynamics when utilizing functional
proteins as molecular machines, and can
also be utilized in the development of de-
vices for use as high-sensitivity biosensors.
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Research on Control of Cellular Infor-
mation Transmission Functions

National Institute of Bioscience and Hu-
man Technology

Cells, to maintain biological functions
as a structural unit of animals and plants,
and in simple organisms such as bacteria,
transmit and receive various types of in-
ternal and external signals and undergo
transformation in conformance with these
signals. These cells discriminate, process
and coordinate these signals, or respond
to these signals on the cellular level or as
a tissue or an independent body, by mani-
festing and controlling the functions of
various internal and external functional
molecules. These functions are coordi-
nated in the most precise and intricate
manner.

In order to elucidate the manifestation
and control mechanisms of cell specific
or tissue specific functional molecules,

research will be advanced by using mi-
croorganism cells and animal cells with
the objective of elucidating the character-
istics and actions of functional molecules
and related enzymes present inside cells,
such as the functional RNA relating to
gene DNA manifestation and control, the
cell polarity control factors relating to
cell directivity, proliferation control fac-
tors relating to cell proliferation, factors
relating to cell ageing and non-mortality,
myocardium cell pulsation control factors
relating to the rhythmic activity of the
heart, cell adhesion factors relating to
intercellular information exchange, and
factors relating to blood vessel activation
and intestinal tract contraction.

The molecules controlling these cel-
lular functions as well as the structures
and characteristics of related molecules
will be elucidated, and the control
mechanisms of cell functions will be
analyzed, with the objective of clarify-
ing the mechanism of integration and
signal response of functional controls on
the cellular to tissue levels.
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97-08-100-01
Supercompact Drive Mechanism
Using Shape Memaory Alloy

Prof. Hiroyuki Fujita of the Institute of
| Industrial Science, the University of To-
kyo, jointly with the National Center for
Scientific Research (CNRS) of France,
have developed a supercompact drive
mechanism using a shape memory alloy.
With this new mechanism, a titanium-
nickel shape memory alloy is sputter de-
posited on a silicon substrate to fabricate
a pair of thin plates 1,000 micrometers
long, 30 micrometers wide and 10 mi-
crometers thick. Each plate is removed
from the substrate except one end. The two
free ends are joined together to produce a
ring-shaped mechanism. When the mecha-
nism is heated by passing an electric cur-
rent, it is deformed at a pace of 1-20 times/
s and distorted by a width of 300 microme-
ters, and it is capable of moving objects
weighing up to about 500 mg. This
strength is about 50 times those of
micromachines worked with static elec-
tricity and which are being used widely
in various fields.

The research team observes that using
several of such drive mechanisms in an
assembly will permit the fabrication of a
new type of transport system for moving
various types of objects. For example, the
glass wafers used for producing liquid
crystal display systems are warped when
used in a large area, so the development
of some safe, reliable transport system had
been in need. In this respect, utilizing this
new mechanism will enable these glass

A supercompact drive mechanism
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wafers to be transported safely by support-
ing them with an assembly of these mecha-
nisms.

The research team is presently giving
study to a concept of aligning several such
mechanisms on a floor and to develop a
system to collect rubbish and dust in a
corner of a room. The mechanism can also
be fitted on the head (readout part) of a
hard disk to prevent fusing of head and
disk. The mechanism’s superfine motions
can also be utilized as for the positioning
of optical fibers, so the research team plans
to delve further into research to develop a
broad range of applied products.

* The Institute of Industrial Science, the

University of Tokyo

7-22-1, Roppongi, Minato-ku, Tokyo 106

Tel: +81-3-3402-6231

Fax: +81-3-5411-3908

97-08-100-02
Rubber Pendulum Type Oscillation
Damping System

Prof. K. Ozaki and his research team of
the Faculty of Engineering, Tokai Univer-
sity, have succeeded in experimentally
fabricating a spring system that is virtu-
ally completely free of resonance. The
system is a “Rubber Pendulum Type Os-
cillation Damping System” with a rod-
shaped rubber weight, and the rigidity of
the leaf spring system itself has been in-
creased by which the system’s oscillation
damping effect has been confirmed to be
reduced to 1/25th compared with a non-
damped system. It features an oscillation
damping effect that is much greater than
the one-third damping effect of conven-
tional systems, indicating that the reso-
nance phenomenon can be virtually elimi-
nated completely.

With the experimentally fabricated
spring system, a parallel leaf sping is
mounted on the horizontal oscillation plat-
form of the electrodynamic oscillation
generator. The parallel leaf spring consists
of a thick plate made of duraluminum, has
amovable load of 1.12 kg and uses a pair
of brass plates. Above the parallel leaf
spring is mounted a rubber pendulum com-
prised of a pair of ring-shaped weights
(each 0.2 kg) and made of round bar rub-
ber (consisting of natural rubber (NR) and
nitrile butadiene rubber (NBR)).

Above the parallel leaf spring, the ring
shaped weights are not fitted on the round
bar rubber, and sinusoidal sweep oscilla-

New oscillation damping system

tion experiments (constant accelerated
amplitude of 0.1 G, frequency range of
10-30 Hz), and the parallel leaf spring’s
resonance phenomenon was measured. As |
aresult, the maximum accelerated ampli- |
tude at 20.3 Hz was 10.4 G, so the maxi-
mum vibration transmissibility (maximum
accelerated amplitude/input accelerated
amplitude = 10.4 G/0.1 G) was 104.

In sweep acceleration experiments
which were conducted by mounting ring-
shaped weights of 0.4 kg on the rubber
pendulum of the aforementioned parallel
leaf spring, it was found that the resonance
phenomenon of roughly 20 Hz was virtu-
ally eliminated completely by fitting
weights on the rubber pendulum, and only
two small crests were observed at near15
Hz and 24 Hz. Acceleration values of such
small crests are generated at about 0.42
G, which means that the oscillation is
damped to roughly 1/25th compared with
when no weight is mounted on the rubber
pendulum (non-damping). It was con-
firmed that at time of non-damping, the
parallel leaf spring is oscillated to left and
right considerably by resonance. How- |
ever, at time of damping, the rubber pen- |
dulum is oscillated only slightly, but the
parallel leaf spring itself is hardly oscil-
lated. Based on this observation, it is con-
ceived that it will be possible to establish
a non-resonance spring mechanism.

When experiments were conducted by
changing the rubber pendulum’s round bar
rubber material to nitrile butadiene rub-
ber, it was found that there is an oscilla-
tion damping effect in the same manner
as when using natural rubber.

* Tokai University
Faculty of Engineering
1117, Kita-kaname, Hiratsuka City,
Kanagawa Pref. 259-12

Tel: +81-463-58-1211
Fax: +81-463-59-8150




97-08-100-03

Recording and Playback of
Concentrated Data Using Langmuir-
Blodgett Film

Canon Inc. has established a technol-
ogy to record and play back concentrated
data using a Langmuir-Blodgett (LB) film
that is regarded as highly promising for
use as a molecular device material. Data
are recorded by creating domains enabling
smooth flow of electricity in dot mode
with a scanning probe microscope (SPM),
and the signals are read out in conform-
ance with the presence or absence of an
electric current. The recording density is
maximum 1 Tbit/cm?, equivalent to about
1,000 times that of the digital video disk
(DVD).

The data recording medium is an LB
film made of polyimide that is used as a
heat resistant plastic. A thin film of 2.4
nm is laminated in six molecular layers
on a gold substrate. A voltage is applied
to the film by directing the tip of an SPM
probe on the surface, by which electricity
passes readily only at the superminiscule
parts with a diameter of about 10 nm.
These dot-like parts are aligned in a fixed
spacing, then scanned with the same tip
to read out the data.

An experiment was conducted success-
fully to write in about 1,000 points in an
area measuring 2 um horizontally and lon-
gitudinally. It was also confirmed that
pseudo data can be recorded and played
back by setting the points where a feeble
current of about 1 nA flows as binary value
1 and the points without any current flow
as value 0. In principle, a large-capacity
recording medium of terabyte class can be
developed in the size of a compact disk
(CD).

At present, one point can be produced
in two-millionth of a second. This can be
shortened to a millionth of a second, which
will raise the write-in speed to a practical
level. The data readout speed is presently
about 100,000 bits/s, or slow and running
up to less than one-tenth that of a CD, but
this can be improved by 100 times to en-
able high-speed readout by improving the
scanning control method and by making
the LB film surface smoother.

Several methods are being proposed for
the development of next-generation ver-
sion large-capacity memories, such as de-
tecting light emitting organic molecules
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with an optical fiber and scanning a liq-
uid crystal material with an SPM. Com-
pared with these methods, the LB film
enables the data write-in part to be pro-
duced most efficiently and features the
characteristics of high-density recording.
* Canon Inc.

PR Dept.

3-30-2, Shimomaruko, Ota-ku, Tokyo 146

Tel:+81-3-5482-8483

Fax:+81-3-5482-5130

97-08-100-04
Lactoferrin Promotes the Phagocytic
Activity of Human White Blood Cells

Morinaga Milk Industry Co., Ltd. has
confirmed that lactoferrin present in breast
milk and tears promotes the functions of
neutrophils. The neutrophil is a type of
white blood cell responsible for immune
reactions and has the function of attack-
ing and killing microorganisms, such as
bacteria.

The phagocytic activity of human neu-
trophils in the presence of bovine
lactoferrin (bLF) increased in a dose-de-
pendent manner in vitro. Lactoferrin is an
iron-binding protein and has the antibac-
terial action of sequestering iron that is
indispensable for the viability of various
kinds of bacteria. These findings provide
further evidence that lactoferrin has an
immunity activation in addition to its di-
rect antibacterial effect.

The effects of bLF and its pepsin hy-
drolysate on the phagocytic activity of
human neutrophils were examined by
measuring the uptake of FITC-labeled la-
tex beads. Neutrophils were prepared from
fresh blood obtained from healthy volun-
teers and re-suspended in Hanks balanced
salt solution (HBSS). Fifty microliters of
the neutrophil suspension at a cell density
of 5 x 100 cells/m! was incubated with 25
ul of HBSS containing the test substance
for 15 minutes at 37°C. Then 50 pl of
FITC-labeled beads at 5 x 107/ml were
added to each cell suspension and the mix-
ture was incubated for an additional 15
minutes at 37°C. The phagocytic activity
of the neutrophils was analyzed by flow
cytometry.

The phagocytic activity of hu-
man neutrophils was enhanced by bLF,
and the stimulatory effect was not abro-
gated by hydrolysis with pepsin. Bovine
lactoferricin® (bLFcin®), which is a bac-
tericidal fragment purified from a pepsin

hydrolysate of bLF (bLLFH), also enhanced
the phagocytic activity, while the fraction
of bLFH depleted of bLFcin showed no
stimulatory effect, indicating that bLFcin
is the key peptide in bLFH responsible for |
activation of the function of neutrophils.
* Morinaga Milk Industry Co., Ltd.

5-33-1 Shiba, Minato-ku, Tokyo 108

Tel: +81-3-3798-0152

Fax: +81-3-3798-0107

97-08-100-05

High-Strain Powder Metallurgy
Pracess for Ultrafine Grained Alloy
Powder

Prof. K. Ameyama and a research team
at Ritsumeikan University have developed
a high-strain metallurgy process for
ultrafine grained alloy powder. The
ultrafine grained powder can be sintered
into an alloy of excellent mechanical prop-
erties.

The process is a type of non-equilibrium
powder metallurgy method. The process
starts with either alloy powder or a mix-
ture of metal powders to be made into a
target alloy. The raw powder is milled for
hundreds of hours so that the material par-
ticles are repeatedly under the cycle of
great strain and then relaxation. In those
cycles, crystal grains of the material are
recrystallized to ultrafine grain, and
atomic bonds are broken so that the crys-
tal structure is out of equilibrium. The non-
equilibrium ultrafine grained powder is
easy to sinter into a wide range of shapes
including wires, coils and nets.

When a mixture of titanium (Ti) and
aluminum (Al) powders was subjected
under the 200-hour process, the product |
powder had grains of the TiAl alloy with
quite a homogeneous composition. Dur-
ing the process, submicron recrystalliza-
tions of the target alloy take place in par-
ticles. As a consequence, the powder turns
into a mass of small non-equilibrium crys-
tals that cannot contain stable dislocations.

Another example is the common
SUS316L austenitic stainless steel. After
milling by the new process, the product
alloy powder has crystal grains with a lot |
of dislocations and vacancies, because its
stacking fault energy is too low to elimi- |
nate them. In addition, in the milled pow-
der many rotated austenite particles are
dispersed uniformly, and serve as nuclei
of recrystallization when heated. The
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In SUS316L stainless steel (a) mechanical
milling powder(200hr), (b) 98% cold-rolled
material TEM image

milled powder thus recrystallizes at a
much lower temperature than cold-rolled
stainless steel.

In a test, an SUS 316L stainless steel
powder of 200-um was milled. The prod-
| uct powder was molded and sintered to
make a sample piece showing much
greater mechanical strengths than an an-
nealed bulk of the stainless steel. A ten-
sion test demonstrated that the yield
strength and tensile strengths of the
sample were 3.4 times and 2.2 times, re-
spectively, as much as those of the bulk.
It is noteworthy that in the test, the sample
had an elongation of more than 30%.

The research team attributed those
strengths to the sintered ultrafine grained
powder having a microduplex structure
where a small amount of ¢ phase was uni-
formly dispersed in a sea of austenitic
crystal grains of less than 0.5 pum in di-
ameter.

* Ritsumeikan University

Faculty of Science and Engineering

1-1-1 Noji-higashi, Kusatsu City,

Shiga Pref. 525-77

Tel: +81-775-61-2756

Fax: +81-775-61-2665
e-mail: ameyama@bkc.ritsumei.ac.jp

97-08-100-06

New Type of Oxidation-Resistant
Substance Discovered from
Chrysanthemum coronarium

The National Food Research Institute
of the Ministry of Agriculture, Forestry
and Fisheries has discovered a new type
of oxidation-resistant substance from
Chrysanthemum coronarium that is com-
monly used as an ingredient for prepar-
ing various kinds of foods served in pots.
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The substance’s oxidation suppression ef-
fect is about the same as that of conven-
tional types of oxidation-resistant sub-
stances, but it has a unique construction
that is different from those of conventional
types of oxidation-resistant substances
deriving from chrysanthemums, so the de-
velopment of some new function is antici-
pated.

The oxidation-resistant substance is
observed as having the effect of prevent-
ing ageing and of suppressing the genera-
tion of activated oxygen that is regarded
as causing cancer. The newly developed
substance belongs to the family of a sub-
stance known as isochlorogenic acid. The
chemical structures of the conventional
type substance and the newly developed
substance were investigated by analysis
using related equipment. From the mass
spectrum (MS) and nuclear magnetic reso-
nance (NMR) spectrum, it was shown that
the structures of both substances closely
resemble that of the isochlorogenic acid
contained in large quantities in coffee
beans.

SP-1was analyzed as 3-,5-dicaffeole-
icquinic acid and SP-2 as 3-, 5-
dicaffeoleic-4-succinylquinic acid. SP-1 is
a known compound, and SP-2 is a sub-
stance in which succinic acid is bonded
with SP-1’s 4th-position quinic acid, and
whereas caffeoleic acid is newly bonded

in the 3rd and 5th positions and succinic
acid in the 4th position, a similar substance
for the stone leek has different numbers
and positions where caffeoleic acid and
succinic acid are bonded. This raises the
possibility that similar isochlorogenic acid
derivatives are distributed widely in veg-
etables.

Chrysanthemum coronarium is a veg-
etable containing opulent quantities of
carotene, minerals and fibers. The identi-
fication of the existence of an oxidation-
resistant substance in it this time amply
underscores the fact that it displays a new
health sustenance function. Roughly 23
mg of the new substance exists in 100 g
of Chrysanthemum coronarium, and the
oxidation-resistant activity was about one- |
tenth that of the oxidation inhibition agent
BHA used as a food additive. The research
team plans to delve further into research
with the objective of alleviating the
changes in Chrysanthemum coronarium’s
oxidiation-resistant activity when it is
served as a pot food as well as to elimi-
nate its adverse influences to the stomach
when it is eaten.

* The National Food Research Institute of
the Ministry of Agriculture, Forestry and
Fisheries
2-1-2, Kannondai, Tsukuba City, Ibaraki
Pref. 305

Tel: +81-298-38-8033
Fax: +81-298-38-7996

Structure of SP-1 and SP-2
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- Advanced Materials

97-08-001-01

Hard Composite Resin of
Tremendous Strength for Producing
Dental Crowns \

Kanebo, LTD. has put on the market a
hard composite resin “Eye Sight” featur-
ing tremendous strength for use in the
preparation of dental crowns. A distinct
characteristic is that the resin is endowed
with an enormous mechanical strength by
the addition of a spherical inorganic filler
consisting of superfine grains.

This UDMA-based composite resin is
produced by adhering the surfaces of
spherical 1.5-micrometer silica filler grains
in orderly alignment with dense miniscule
spherical 0.1-0.5-micrometer filler grains
made of the same material by electrostatic
force. This treatment has the effect of giv-

ing the resin a tremendous mechanical
strength, surface hardness, wear resistance,
color fastness and low water absorbency.

In addition, by using a monomer
blended with metal and resin chemically,
itis possible to eliminate the disadvantages
associated with crowning plastics in gen-
eral such as the poor adhesivity with metal
frames as well as the inadequate strength
of the body plastic that causes excessive
wear and discoloration. The domestic re-
tail price of a set of these materials is
¥110,000, and the company anticipates a
sales revenue of ¥300 million in the initial
fiscal year.
* Kanebo, LTD.

Public Relations Section

3-20-20, Kaigan, Minato-ku, Tokyo 108

Tel: +81-3-5446-3042

Fax: +81-3-5446-3027

Eye Sight
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97-08-001-02

New Soft Magnetic Material
Featuring Both Single-Crystal and
Polycrystal Properties

Prof. N. Hiratsuka and his research
team of Saitama University have devel-
oped a soft magnetic ferrite (oxide mag-
netic material) that is produced by add-
ing acicular geothite, manganese oxide
and zinc oxide. Its magnetic properties
feature those of both single-crystal and
polycrystal ferrites. The acicular ferrite
has been widely commercialized as a
magnetic recording medium material,
such as for audio and video tapes and
floppy disks, but this is the first time that
it has been developed as a soft magnetic
ferrite for use in the fabrication of mag-
netic heads and transformers.

The new fine particles consist of acicu-
lar manganese zinc ferrite, and the start-
ing materials are acicular geothite, to
which manganese ions and zinc ions have
been added, then the mixture calcined. Up
till now, the acicular particles had been
non-oriented. After calcium oxide and sili-
con oxide were added, they were pressed
by the wet process method, a magnetic
field applied, then calcined to obtain crys-
tal-oriented manganese zinc ferrites.

The conventional type of single crystal
manganese zinc ferrite has uniaxial anisot-
ropy and high initial permeability but, on
the other hand, the single-crystal ferrite
works adversely in the high-frequency re-
gion to cause high-frequency loss since
eddy currents are generated on the surface
of the magnetic material. Therefore, with
single-crystal ferrite, the initial permeabil-
ity had been maintained at best only to
about 500 kHz. By contrast, with the poly-
crystal ferrite, the initial permeability is
low but no eddy current is generated in
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1000 A

Acicular manganese zinc

ferrite

the high-frequency region, so there is the
advantage of low loss.

The research team conceived the idea of
orienting the polycrystal ferrite while re-
taining the characteristic magnetic proper-
ties of the single-crystal ferrite, or of add-
ing calcium and silicon oxides by covering
the peripheral parts of the grains with an
insulating layer to retain the characteristic
properties of the polycrystal ferrite even
after orientation, with the objective of pre-
venting frequency loss. Subsequent to cal-
cining, the state of orientation of the acicu-
lar grains was observed with a transmission
electron microscope, and their crystal phase
was similar to that of the single crystal by
X-ray diffraction.

By producing this oriented ferrite, it be-
came possible to satisfy the three conditions
necessary for a soft magnetic material, or
of elucidating the saturation magnetic flux
density that indicates the magnitude of the
magnetic force, obtaining a large initial
permeability that is sensitive to the exter-
nal magnetic field from the initial stage, and
maintaining the initial permeability up to
the high-frequency region.

The soft magnetic ferrite generates a
strong magnetic force even when a weak
external magnetic field is impressed, and
is applicable to the fabrication of magnetic
recording heads as well as transformers for
switching power units. This time, it was
confirmed that there is a high-frequency
domain of over 2 MHz that can maintain
the state of high initial permeability.

* Saitama University
Faculty of Engineering
255, Shimo-ookubo, Urawa City, Saitama
Pref. 338

Tel: +81-48-858-3527
Fax: +81-48-858-3724
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97-08-001-03
Aluminum Coated with Titanium
Nitride by lon Plating Process

Nihon Parkerizing Hiroshima Works
Co., Ltd. and Hiroshima Prefectural Seibu
Industrial Technology Center have jointly
established a technology to coat aluminum
with titanium nitride by the ion plating
process.

This surface treatment technology pro-
vides excellent wear resistance to alumi-
num that is a light metal, by which alu-
minum alloy dies are made much more
wear resistant, while automotive parts, air-
craft and space vehicle parts as well as
the sliding parts of precision equipment
are made lightweight and their inertial
forces improved, enabling these parts to
conduce to energy conservation and to
working at higher performances.

When aluminum structural members
are given titanium nitride coating intact

by the ordinary ion plating process, the in-
ternal stress of the titanium nitride coating
denatures the aluminum material to cause
the titanium nitride coating film itself to un-
dergo fine cracking, but when coating is
performed with the new technology, a
nickel-phosphorus plated layer is formed
that displays the effect of alleviating the
stress of the titanium nitride coating, with
the result that cracking is prevented.

The Suga type abrasion test (JIS H 8503)
showed that the treated aluminum surface
displays a definitely effective wear resis-
tance compared with other surface treat-
ment methods. This indicates that the tita-
nium nitride film featuring superlative hard-
ness of roughly 2,400 HV is adhered firmly
with the aluminum material. With a soft
metal, a thin surface hardening layer causes
a denaturing of the material itself when
exposed to friction with a heavy load to
promote wear, but with this new surface
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treatment technology, an intermediate
nickel-phosphorus plated layer that is com-
paratively thick and hard (roughly 550 HV
by electrolysis or non-electrolysis treat-
ment) is generated that provides the mate-
rial with an excellent wear resistance even
with respect to comparatively cruel wear
conditions.

The research team observes that the new
coated aluminum can be put to diverse ap-
plications as a new type of material since
the material features aluminum’s lightness
plus excellent wear resistance.

* Nihon Parkerizing Hiroshima Works Co.,
Ld.
2-2-29, Ujina-higashi, Minami-ku,
Hiroshima City, Hiroshima Pref. 734

Tel: +81-82-256-4634
Fax: +81-82-256-4778

* Hiroshima Prefectural Seibu Industrial
Technology Center
2-10-1, Aga-minami, Kere City, Hiroshima
Pref. 737
Tel: +81-823-74-0050
Fax: +81-823-74-1131
e-mail: kaji@seibu-kg.pref.hiroshima.jp

Cotton Stretch-Processed Weaving
Material

Kanebo Spinning Corporation will be
marketing from autumn this year a stretch-
processed weaving material Techno Fit
consisting entirely of cotton, featuring long
stretch retention and available at a moder-
ate price. It will be used to produce shirts,
blouses, coats and blousons for use in the
spring and summer of 1998.

The new products feature an appropri-
ate elongation to provide a comfortable
body fit, and the elongation is not changed
even with wear. When cotton yarn is wo-
ven, the yarn tends to become wavy, but
the company devised a new process to
eliminate this waviness and to give a
stretch property to the yarn. The new weav-
ing material will be made available at a
price that is lower than that of ordinary
stretch materials.

I 97-08-001-04

* Kanebo Spinning Corporation
1-2-2, Umeda, Kita-ku, Osaka City, Osaka
541
Tel:+81-6-348-5240
Fax:+81-6-348-5166
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97-08-002-01

Basic Technology for High-Capacity
Optical Disk Recording and
Playblack

Sony Corp. has developed the technol-
ogy for a next-generation, high-capacity
optical disk with recording and playback ca-
pability. A storage capacity of 12 gigabytes
has been achieved on a 12cm-diameter disk,
the same size as a conventional CD. This
high capacity was made possible through a
newly developed high-power blue-green
laser, a two-element objective lens with a
high numerical aperture, and a 1.2cm-thick
disk with a 0.1mm-thick transparent protec-
tive layer through which recording and play-
back take place.

Extreme miniaturization of the laser
beam spot of the new disc to 0.7 microns in
diameter was achieved through a high-
power blue-green semiconductor laser with
a wavelength of 515 nanometers and out-
put power of 20 milliWatts, and a two-ele-
ment objective lens with numerical aperture
of 0.85. The recording/playback method
uses a physical disk structure with a 0.1mm-
thick transparent protective layer that cor-
responds to the high-numerical-aperture
lens. This structure reduces aberration due
to tilt of the disk, improves the error rate in
reading and boosts recording density to
more than 10 times that of a compact disk
while enabling two-sided recording. Both
playback and recording of data are possible
through the high-power semiconductor la-

Electronics & Optics

ser by use of either a phase-change mate-
rial to record the signal by crystallizing
the recording material to alter the
reflectivity rate of the disk, or a magneto
-optical material to record the signal with
a laser using magnetic modulation.

These developments yield a recording
density of 9.5 gigabits per square inch on
a 12cm disk with a storage capacity of 12
gigabytes per side. Furthermore, the new
technologies render possible the record-
ing of such high-bit-rate video signals as
high-definition television signals on an
optical disk with high access rate. The
company believes that such breakthroughs
should lead to new ways to use and enjoy
home-use video recording products.

Sony will proceed with development to
realize these technologies in a product.
Foci include lengthening the life of the
laser and developing format specifica-
tions. The company will also continue re-
search and development to enlarge disk
capacity with the use of gallium-nitride
blue-green laser with a wavelength of ap-
proximately 410 nanometers, targeting the
theoretical capacity 18 gigabytes on a
single-sided disk and 36 gigabytes on a
double-sided disk.
* Sony Corporation

Corporate Communications

6-7-35, Kita-Shinagawa, Shinagawa-ku

Tokyo 141

Tel:+81-3-5448-2200
Fax:+81-3-5448-3061
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97-08-002-02
Tape Halves Portable Telephone
Electromagnetic Emissions

Taniyama & Co., Ltd., an importer and
sales agent for imported farm products, has
developed a tape that can halve the emis-
sions of electromagnetic waves generated
by portable telephone units. The mecha-
nism consists of neutralizing and absorb-
ing the electromagnetic waves with built-
in ceramic crystals. The newly developed
Barianswer Tape consists primarily of sili-
con and incorporates ceramic crystals and
platinum components. It is 10.7 cm long,
6 mm wide, 1 mm thick, and pasted on the
rearside of a portable telephone set.

Microwave tests by an authorized test-
ing organization indicated that the mag-
netic waves are attenuated by 66.1% and
85.5%, respectively, at spots 5 cm and 30
cm away from the portable telephone.
This effect is due to the special type of
ceramic crystals aligned in dispersion in-
side the tape which react with the elec-
tromagnetic waves as a semiconductor.
As a result, the variable magnetic field
that is harmful to the human body is trans-
formed into a static magnetic field. The
Barianswer Tape also adjusts slight fre-
quency dispersions from instant to instant
for radio wave switching, and since no
electromagnetic noise is generated, the
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communications quality is not impaired in
any way.

The company, in the process of a soil
improvement project, became aware that
ceramic materials have the effect of absorb-
ing magnetic waves. Research studied the
correlation between crystal materials and
other types of materials, and succeeded in
increasing the tape electromagnetic wave
absorption effect.

The tape is sold at a domestic price of
¥3,800 apiece, and the company anticipates
a sales revenue of about ¥3 billion in the
initial fiscal year.

* Taniyama & Co., Ltd
3-2-14, Azuchimachi, Chuo-ku, Osaka City,
Osaka 541

Tel: +81-6-264-6851
Fax:+81-6-264-6865

97-08-002-03

Taped Media Recording and
Playback Thin-Film Head Using
Rotary Drum

Victor Co. of Japan, Ltd. has developed
a taped media recording and playback thin
film head using rotary drum.

The thin-film head enables recording and
playback at high frequencies as well as re-
cording and playback with tapes of narrow
tracks, and is therefore suitable for high-
density digital recording, so has been used
as a hard disk drive (HDD) head for sev-
eral years. By contrast, the bulk head is used
in general not only as a recording and play-
back head for audio and video magnetic
tapes but also as a recording and playback
head for data recording tapes. This is be-
cause the HDD is used without contact be-
tween disk face and head, while with taped
media the magnetic recording face and head
are in contact, so that the use of thin film
heads involves several problems such as
rapid wear of the head.

If it was possible to apply the excellent
characteristics of the thin-film head to mag-
netic tape recording and playback, then the
way will be paved for high-density digital
recording and playback with tapes. Perceiv-
ing this possibility, the company had been
engaged in related technology development,
which resolved the three major issues con-
cerned with the utilization of the thin-film
head as a tape media, and developed the
world’s first recording and playback thin-
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film head using rotary drum for taped me-
dia, and excellent characteristics have been
confirmed through prototype systems.

With the new product, the magnetic cir-
cuit is designed by taking into account the
head wear caused by tape tracing before-
hand. To prevent the lowering of record-
ing capacity due to this design, a new mag-
netic material made of iron nitride was de-
veloped and used that has the highest satu-
rated magnetic density of 1.9 T.

The first all inorganic material head fab-
rication process was developed that pro-
vides the head with excellent heat resis-
tance properties, while the pasting of pro-
tective portion indispensable for produc-
ing the head shape for tape-running is pos-
sible by glass bonding of high reliability,
by which the dust adhesion problem has
been resolved. Further, the use of a unique
substrate has resolved the problem of the
head part metals being worn quickly when
using the conventional type of basic ma-
terials for producing HDDs.

The application of the thin-film head as
a taped media enables high-density opera-
tions of VIRs and data processing sys-
tems, also enables the use of multiple heads
and easens working with digital signals.
The company plans to apply this new tech-
nology to the development of high-density
digital recording systems as well as to the
establishment of a new device business.

* Victor Co. of Japan, Ltd.

Public Relations Dept.

1-7-1 Shimbashi, Minato-ku, Tokyo

105

Tel: +81+3-3289-2813
Fax: +81-3-3289-0376

97-08-002-04
Biaxial Spherical Motor with
Ultrasonic Wave Drive

Robotmation Co., Ltd., Prof. S. Toyama
of the Tokyo University of Agriculture and
Technology and a research team, have
jointly developed and commercialized an
Ultrasonic Wave Drive Biaxial Spherical
Motor. Up till now, a single-axis ultrasonic
wave drive spherical motor had been avail-
able, but the biaxial version is the first of
its kind. The motor can move not only ver-
tically but laterally as well.

The ultrasonic wave motor, compared
with ordinary magnetic motors, is more
compact, lightweight and has a larger
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torque, but existing uniaxial ultrasonic
wave motors move only in one direction
and heat is generated by friction, so con-
tinuous operation is difficult. The biaxial
type commercialized this time applies the
principle of the travelling wave type ultra-
sonic wave motor and uses its directivity
angle of two degrees of freedom to drive
and control the spherical rotor optionally
and flexibly. The rotor functions as a
human’s eye.

The travelling wave type ultrasonic wave
motor does not use electromagnetism that
is the principle of the drive of ordinary
motors. An ultrasonic domain voltage is
impressed on a stator bonded with an elas-
tic body and a piezoelectric ceramic is po-
larized in the direction of its thickness so
that elongation and contraction would oc-
cur alternately when a voltage is impressed,

to generate a refractive vibration on the
elastic body surface.

The two electrodes of the piezoelectric
ceramic are formed with a difference of
1/4th wavelength, so that when voltages
of different phases (sine wave and cosine
wave) are impressed, the waves generated
on both electrodes are combined and a
travelling wave occurs on the elastic body
surface. When a rotor is pressurized and
contacted with this surface by spring ac-
tion, a rotary motion opposite to that of
the travelling wave is generated by fric-
tion. Due to the pressurized contact, the
output shaft is retained in its normal po-
sition when the motor is not actuated.

* Robotmation Co., Ltd.
2-4-2 Nihonbashi-Muromachi, Chuo-ku,
Tokyo 103

Tel: +81-3-3231-2031
Fax: +81-3-3231-1970
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97-08-002-05

Red Laser Recording Technology
for Rewritable Phase-Changing PD
Disc

Matsushita Electric Industrial Co., Ltd.
has established a technology employing
the 650-nm red laser beam used for digi-
tal video disk random access memories
(DVD-RAMs) which enables the record-
ing and playback of rewritable phase-
change optical disks (PDs). The optical
condition has been established that enables
the PD disk to display the same recording
and playback characteristics for both in-
frared and red beams, and the recording
sensitivity has been confirmed to lie on the
same level. The PD disk enables compat-
ibility between the infrared laser record-
ing and playback system and the red laser
recording and playback system, so both a
PD disk and a DVD disk can be used in a
mix in the same recording and playback
system.

The PD was commercialized in the
spring of 1995 and is mounted not only in
the company’s personal computers but as
well in those produced by Compac, IBM,
NEC and Hitachi, and the company
shipped out an aggregate of about one mil-
lion drives and about 3 million disks. The

company, based on the characteristic that
the sector recording the PD disk data is de-
signed with the same specifications as
those of the hard disk (HD) and floppy disk
(FD), had been striving to promote ex-
panded application of the PD through com-
patibility with the DVD-RAM. Up till
then, recording and playback with the PD
was accomplished with a red laser beam
of 795 nm.

Due to the establishment of the new
technology, even if a shift was made to an
age for large-capacity DVDs, PD users can
continue to use PD disks and systems. The
PD is a system that uses a rewritable phase-
change optical disk with a capacity of 650
MB, and already about one million units
of drive systems and about three million
units of disks are active on the market. The
company had been directing its attention
on the characteristics of the PD disk not to
rely much on the wavelength, and had been
engaged in research to establish a technol-
ogy that would enable the PD units to be
utilized in the age of DVD.

* Matsushita Electric Industrial Co., Ltd.

Tokyo International PR Group

1-1-2, Shiba-Koen, Minato-ku, Tokyo 105

Tel:+81-3-3578-1237

Fax:+81-3-3437-2776

97-08-003-01
Robot for Working in Small-
Diameter Piping

Toshiba Corp. has developed the
world’s first miniature inspection robot
able to operate inside piping with a diam-
eter as small as one inch. It can undertake

visual inspections and identify and collect

foreign objects.

The new robot provides an alternative
method to conventional inspection of pipes
with diameters of this size, which relies on
complex and time-consuming disassem-
bly. Despite extensive research into robots
that can negotiate small-diameter pipes, it
is the first capable of visual inspections and
collection of foreign bodies.

The robot is 110mm long, with an ex-
ternal diameter of 23mm. It weighs 16g
and can move at 6mm per second. Vision
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is provided by a compact 1/4-inch,
410,000-pixel camera mounted above its
two-digit hand and a rubber flexible mi-
cro actuator (FMA). A synchronous mo-
tor drives a planetary wheel mechanism,
controlled by planetary reduction gears and
worm gears. Maneuvering is enhanced by
a flexible rubber tube linking the front and
back wheels that allows the robot to nego-
tiate curves and bends.

Movement and operation are remotely
controlled. The CCD and FMA hand
movement are coordinated by wobble
motor. A metal ring on the motor’s drive
shaft is covered with a wave generator,
which is a rubber doughnut with six air
chambers running along its length. Adjust-
ing air pressure in these tubes changes the
pressure exerted on the metal ring and the
drive shaft, thus synchronizing CCD and

The world's first miniature inspection
robot

FMA hand movement. Once the CCD
identifies a foreign object, the operator can
precisely control the FMA. Adjustment of
air pressure in three compartments of each
digit provides lateral and vertical move-
ment and grip.

Multiple wheels in the planetary wheel
mechanism are driven by planetary reduc-
tion gears and worm gears, which keep
them pressed against the walls of the pipe.
The planetary wheel mechanism assures
the drive force required for controlled as-
cents and descents in vertical pipes.

The robot’s capabilities make it ideal for
industrial applications in such locations as
electric power plants.

* Toshiba Corporation
Public Relations Office
1-1-1, Shibaura, Minato-ku, Tokyo 105
Tel:+81-3-3457-2105
Fax:+81-3-3456-4776

Injection Molding Machine with
Telescopic Cylinder

Shinwa Seiki Co., Ltd. has marketed an
injection molding machine available in the
D Series that introduces a telescopic cyl-
inder with a die that can be clamped with
about one-third of the oil force required
by conventional types of injection mold-

l 97-08-003-02
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D Series

ing machines. The time required for die
opening and closing as well as for die in-
cremental clamping has also been short-
ened by about 20%. The machine is avail-
able in five models with die clamping
forces of 30-190 t.

The D Series injection molding ma-
chines adopt the direct pressurizing die
clamping mechanism. A small flow rate
check valve is incorporated in a large flow
rate check valve to increase the die open-
ing and closing time, the tank installation
spot has also been improved to shorten the
oil shift distance, and the moldings can be
taken out from three sides, or from the
machine operating side, the non-operating
side and the die clamping side.

Other advantages are that an air cham-
ber installed inside the cylinder cools the
die clamping unit, so that the oil tempera-
ture rise is suppressed to 35 °C after a lapse
of 6 hrs, the power consumption rate has
been reduced by 54%, and the noise has
been reduced by a maximum of about 10
dB.

* Shinwa Seiki Co., Ltd.
2-8-8, Abe-Mokuzaidanchi, Sakurai City,
Nara Pref. 633

Tel:+81-7444-5-5565
Fax:+81-7444-3-3865

97-08-003-03

Automatic Welding Carriage
Specifically for Steel Reinforcing
Cross Columns

Matsumoto Kikai Co., Ltd. and Tohoku
Bridge Co., Ltd. have jointly developed
an automatic welding carriage HASHIRA

22

(Pillar) specifically for welding steel re-
inforcing cross columns in the process of
constructing steel reinforced concrete
buildings and structures.

The strain prevention band plate of the
base metal of the cross columns that had
been obstructing automatic welding has
been replaced with a special-purpose jig,
which made band plating unnecessary and
greatly shortened the time for cross col-
umn assembling and welding. The weld-
ing carriage with torch was marketed in
mid-June, 1997, and about 30 units of the
automatic welding carriage will be sold
monthly.

The welding carriage will be used in
linkage with a CO2 welding machine. Af-
ter it is stabilized on the flange of the cross
columns by magnetic action, it performs
fillet welding of a T-beam at the web part

of both sides of an I-beam under self-pro-
pulsion to produce cross columns about 8
meters long. Up till now, the welding was
accomplished manually with a semi-auto-
matic CO7 welding machine, but automatic
welding is now possible even in narrow
places as long as there is a space of over
60 mm at the aperture parts of the cross
columns. The automatic welding carriage
is workable with cross columns of virtu-
ally all sizes, and even a non-skilled worker
can perform excellent welding by manipu-
lating 2-4 units of the automatic welding
carriage. The automatic welding carriage
is light and can be moved about manually.
* Matsumoto Kikai Co., Ltd.

4-153, Oihara, Yao City, Osaka 581

Mail: Osaka-Nishi P.O. Box 128, Osaka

550-91

Tel:+81-729-49-4661
Fax:+81-6-533-3467
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97-08-003-04
Leaf Spring Type Flexible Coupling

Sakai Manufacturing Co., Ltd. has com-
mercialized and started accepting orders
for a leaf spring type flexible coupling
available in the “Sakai LC Series.” These
new leaf spring type couplings feature ex-
cellent structural rigidity, low inertial force
and misalignment compensation.

The spring material at the axle clamp-
ing part does not undergo any deformation
when clamping these couplings, while a
unique structure is introduced for rotational
positioning of the drive unit and for accu-
rately transmitting the torque. For the bolt
clamping system the double bolt clamp-
ing system is adopted that involves no cen-
trifugal shaft whirring and whipping when
clamping. High-precision leaf springs and
set bolts enable precise positioning and
uniform transmission. In addition, the hubs
and spacers are designed with low inertial
force for retaining their strengths stub-
bornly, and the influence of air resistance
at time of high-speed revolution has been
suppressed.

In particular, the coupling’s rigidity has
been increased by 1.5 to 2.0 times com-
pared with conventional types. They also
feature a compact design that makes them
lightweight with low inertial force, while
their backlash-free structure enables accu-
rate positioning.

These couplings are available in eight
types with hub outside diameters of
45-155 mm, and are being sold at domes-
tic prices of from ¥7,520 to ¥41,360.

Sakai LC Series

* Sakai Manufacturing Co., Ltd.
15, Nakafuka, Noda-cho, Nakamura-ku,
Nagoya City, Aichi Pref.
Tel: +81-52-411-5131
Fax: +81-52-412-7569
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97-08-003-05
Soldering Iron Uses Nitrogen Gas

Taisei Kaken Co., Ltd. has introduced
on the market a new type of soldering iron
J-MAX® UK-9000 SW that is worked in
conjunction with a nitrogen gas generator
and the soldering tip temperature is re-
tained with heated nitrogen gas. This is the
first soldering iron operating with nitro-
gen gas.

With UK-9000 SW, the nitrogen gas is
passed inside the soldering iron heated to
120-180 °C with a heater, then jetted out
from the tip of the soldering iron. There-
fore, the tip temperature is retained with
nitrogen gas and little lowered when sol-
dering. As a result, soldering is possible
in a wide temperature range from the low-
temperature domain (250-280 °C) to the
high-temperature domain (350-420 °C).

The hot nitrogen gas is pressurized to
0.1-3.0 kg/cm? and heated to 120-180 °C
preventing solder oxidation, and the pre-

heating effect almost completely prevents
the generation of bridges, solder holes and
other defects. The deoxidation effect of the
pressurized hot nitrogen gas prevents flux
generation, and the degassing effect pro-
vides welds of superfine crystals free of
porosity and segregation. The temperature
recovery characteristic is also excellent,
and the service life of the soldering iron
prolonged by 5-10 times compared with
using the soldering iron in the atmosphere
without nitrogen gas shielding.

The preheating effect with hot gas pre-
vents the generation of soldering defects,
making the soldering iron using nitrogen
gas ideal for soldering surface decorative
parts in dense, fine pitches. The soldering
iron is marketed at a domestic price of
¥200,000, and the nitrogen gas generator
at a price of ¥1-2 million depending on its
specifications, and that can be used in com-~
bination with a equipment produced by
other manufacturers.
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N flow N
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* Taisei Kaken Co., Ltd.
1-2, Tsuchiyama-Higashinomachi, Himeji
City, Hyogo Pref. 670
Tel:+81-792-93-2782
Fax:+81-792-93-6666

97-08-003-06
CNC Ultra Precision Surface
Grinder

Okamoto Machine Tool Works, Ltd. has
put on the market a CNC Ultra Precision
Surface Grinder UPG-63NC that enables
both surface and form grinding. The
grinder is equipped with a swing-type
dresser of minimal forming limitations for
a grinding wheel, and the grinding condi-
tions can be set automatically by comput-
erized numerical control (CNC) and
graphical conversational type software.

UPG-63NC is a surface grinder capable
of mirror-like surface grinding as well as

UPG-63NC

ultra precision form grinding. Grinding
wheel spindle run-out is minimized with
non-contact oil static pressure bearings,
while all the guideways in longitudinal,
cross and vertical directions are also in-
corporated with an oil-static pressure
mechanism to ensure minute feed accuracy
and straightness. The cross and vertical
feeds can be set to minimum increments
of 0.0001 mm under a closed loop system
to permit highly accurate positioning.
Grinding wheel forming and contour
grinding can be done by simultaneous 2-
axis control.

In addition, a water-cooled fully sealed
motor for the wheel spindle developed in-
dependently by the company features less
heating, and the hydraulic and static oil
temperatures are regulated automatically
with a tolerance of £0.2 °C. The NC-type
swing type dresser avoids interference with
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the grinding wheel. A permanent electro-
magnetic-type chuck is employed as the
workpiece mount datum, which is free
from heating and maintains dimensional
accuracy over long periods of time.

- Information & Communications

Supercompact Charge-Coupled
Device Color Camera

Arc Intention Community Co., Ltd. has
started marketing a newly developed tele-
scopic type compact charge-coupled de-
vice (CCD) color camera “Ai Shi Kyachi”.
Conventional types of cameras using im-
age pickup tubes are associated with prob-
lems such as the generation of residual
image and seizure, but the use of the CCD
eliminates these problems. In addition, the

I 97-08-004-01

* Okamoto Machine Tool Works, Ltd.
2-7-3, Minowa-cho, Kohoku-ku, Yokohama
City, Kanagawa Pref. 223
Tel: +81-45-562-2888
Fax: +81-45-562-2822

photographed images are much more
clear. The camera is usable in a magnetic
field, is highly resistant to vibrations,
there is no image distortion, the power
consumption is extremely low, and there
is the added advantage that the camera
features a long service life and excellent
characteristics.

Compared with standard types of
cameras, it is ideal for taking photo-
graphs from a distance, which alleviates
the individual discomfort and sense of

] System composition example

Supercompact CCD color camera

Camera 1 @l
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oppression of being watched. The new
camera enables photography from a pin-
hole with a diameter of 1 mm, making it
ideal for use as a crime prevention cam-
era. It is supercompact with a size of 58
mm X 58 mm x 32 mm and can therefore
be incorporated snugly into various types
of equipment. It features a wide visual
image angle of 93 degrees, and the faces
and actions of the target can be confirmed
even if pictures are taken in a dark
environment with an illumination of 2-5
lux.

The camera is sold at a domestic price
of ¥135,000. It is a power conservation
type with an electric cost of only ¥20-30
even when used continuously for a month.
* Arc Intention Community Co., Ltd.

1-3-8, Awaji-cho, Chuo-ku, Osaka City,

Osaka 541

Tel:+81-6-232-3737
Fax:+81-6-232-3700

97-08-004-02
New 2.4Ghz Spread Spectrum Data
Transceiver

ROOT INC. has introduced the
Rz96003 2.4GHz ISM band spread spec-
trum multiplexed wireless modem. It uses
direct sequence spread spectrum technol-
ogy in the RF section, enabling a trans-
mission rate of up to 2 megabits per sec-
ond. Each modem has one RS-232 (EIA-
232) digital port which provides the user
with a fixed bit-rate data communications
interface.

In addition, 57.6 kbps of continuous
data can be transferred each direction
simultaneously when used in the configu-
ration utilizing eight full-duplex channels.
The modem can also be configured for 13
full-duplex channels at 38.4 kbps or 16
channels at 19.2 kbps. Other user-select-
able communication modes include multi-
drop for up to 32 recipients, relay mode
and command mode.

Rz96003 communication rages are up
to 1/8 mile indoors and 1 mile outdoors.
These ranges can be extended using the
modem in relay mode, providing a low-
cost wireless Intranet application.

The company, which comprises a group
of engineers with extensive backgrounds
in communications and digital design
technology, was founded in 1993. ROOT
has completed many RF and digital
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Mode 3: Command controlied

Mode3:
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Group 1

communications system designs for such
major companies as AOR, Sharp, Sony and
Pioneer. Hiroshi Mano, president, de-
scribes the new product as a “user-friendly,
self-contained, spread spectrum modem
that provides superior performance to in-
dustry for remote data acquisition and pro-
cessing where accuracy and security are
important.” Deliveries of this product,
which is “well suited to those customers
requiring fast data transfer using the latest
in spread spectrum technology,” began in
June at less than US$1,000.

Rz96003

* ROOT INC.
3-23-2, Minami-otsuka, Toshima-ku, Tokyo
170
Tel: +81-3-5952-9446
Fax:+81-3-5952-9447
URL address: http://www.root-hq.com
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97-08-004-03

High-Speed Three-Dimensional
Object Data Input and Modeling
System

Minolta Co., Ltd. has developed a High-
Speed 3D Digitizer Modeling System that
converts the features of solid objects into
three-dimensional data and recreates these
objects by referring to these data.

This system performs high-speed pho-
tography of the target object and instan-
taneously captures 40,000 points (vertical
200 X horizontal 200) of three-dimensional
digital data of the object in as little as 0.6
s. Shape input is performed by the prin-
ciple of operating a camera, so the time
normally required for modeling is reduced
considerably, and data processing per-
formed with ease with a personal com-
puter. With a facial output, for example,
the face can be carved out and fabricated
in about 3 min.

Several conventional types of shaping
systems are available which perform shape
cutting by using a digital camera and a
scanner, but since these systems normally
work with two-dimensional images, mod-

eling with these image data is quite cum-
bersome. In addition, intricate processing
will be involved if these modeling data are
transformed into machining data in the pro-
cess of shaping, and the cutting and shap-
ing time would require much time.

The new shaping system is a unique sys-
tem that resolves all these problems and
enables the modeling, data processing and
cutting operations to be performed con-
tinuously at the spot where the target ob-
jectis photographed. The system has vari-
ous applications, such as the fabrication of
models for design studies within a corpo-
ration, as well as the experimental fabri-
cation of temporary mold in an industrial
plant.

* Minolta Co., Ltd.
Corporate Communications Div.
2-3-13, Azuchimachi, Chuo-ku, Osaka 541

Tel:+81-6-271-2250
Fax:+81-6-271-8320

SCSI-li
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97-08-004-04

Thermal Transfer Printer

Alps Electric Co., Ltd. has developed a
new model of a thermal transfer Micro
Dry™ Printer that features the highest level
of image resolution, and started market-
ing from June this year the Model
MD1000-J version for Windows operat-
ing system and the Model MD1000-D ver-
sion compatible with Windows and
Macintosh operating systems.

MD-1000)/D

Models MD-1000J/D feature a smaller
dot diameter than before due to the estab-
lishment of a new heat control technology
which enables much smoother resolution
of color graduations. As a result, full color
printing in 1,200 dpi x 600 dpi on an ex-
clusive glossy paper is now possible for
the realization of much finer image repre-
sentation comparable to that of
photoprinting. Also, a newly marketed
glossy ink enables full color printing with
excellent gloss, like the surface of a pho-
tograph in 600 dpi x 600 dpi. Further, us-
ing a new unique white ink enables white
color printing that had been impossible
with conventional types of full-color print-
ers.

An original mounting technology is in-
troduced that permits the printer to be de-
signed compact and lightweight, and the
printer is marketed in several body colors
to match the printer to the home. The
MD1000-J model is marketed at a domes-
tic price of ¥44,800, and the MD1000-D
model at a price of ¥49,800. The company
anticipates to sell one million units of MD
Series printers.

* Alps Electric Co., Ltd.
Public Relations Office
1-7, Yukigaya-Otsuka, Ota-ku, Tokyo 145
Tel:+81-3-3726-1211
Fax:+81-3-3726-1386

JETRO, August 1997



NEW TECHNOLOGY & PRODUCTS

97-08-005-01

Precision Parts Supply System for
Manufacture of Diverse Products in
Small Lots

Takashima Sangyo Corp. has started ac-
cepting purchase orders for a newly com-
mercialized precision parts supplier “Disk
Feeder” that responds to the needs to manu-
facture diverse products in small lots.

Disk Feeder A

A disk with neatly arranged holes on its
circumference is revolved while vibrating
it inside an inclined parts bowl, and the
parts extracted from the upper part. Data
relating to the optimum shapes of neatly
aligned holes as well as in connection with
vibration and feed speed control have been
collected through actual production lines
depending on the sizes and shapes of the
parts. Based on the wonderful performance
of this precision parts supply system, the
company has ventured to sell its products
on the general market for the first time.
Incidentally, patent rights are pending for
the system.

The parts bowl’s angle of installation is
determined by vibrating and revolving the
disk with holes opened and feeding the
parts from the bowl’s upper part. The sys-
tem is ideal for use in the manufacture of
diverse parts in small lots, simply by
changing the disk. The vibration and speed
can be set appropriately by changing their
setting values, and the system can be
linked to outside systems by matching the
input/output signals. The system is being
sold at a domestic price of ¥500,000-
600,000 depending on the specifications.
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The disk feeder was developed about a year
ago for its own use by the company that is
assembling precision systems and equip-
ment, and the disk is being sold for about
¥30,000 apiece.

The parts bowl’s installation angle is 30
degrees, and the resin disk has a diameter
of 200 mm. By using a stepping motor and
a timing belt in combination, the vibrations
and a fixed degree of phase shift are con-
trolled accurately while repeating the disk’s
forward and reverse revolutions. Parts with
lengths of up to roughly 25 mm can be cor-
responded, and various types of parts can
be corresponded simply by changing the
disk. Also, an infrared ray sensor is fitted
as a standard accessory on the upper part
of the system to judge the state of arrange-
ment of the parts, and in case of any faulty
parts arrangement, the parts bowl is
dropped.

The new system is available at a lower
capital investment than for conventional
types of parts feeders, while the changing
of product is also possible at alow cost sim-

ply by changing the disk, so the system’s.

total cost is reduced considerably.

* Takashima Sangyo Corporation
Public Relations Dept.
2-1-21, Shimizu, Suwa City, Nagoya Pref.
392
Tel: +81-266-52-3311
Fax: +81-266-52-3316

Motor-Driven Injection Molding
Machine

Mitsubishi Heavy Industries, Ltd. has
developed a compact motor-driven injec-
tion molding machine available in three
models which can mold engineering plas-
tics and enable superprecision molding
with great stability.

The company previously manufactured
injection molding machines with die
clamping forces of 80-5,000 t, and has now
ventured into the sector of compact ma-
chines with clamping forces of 15-50 t, of
which the model of 15 t is available at a
domestic price of ¥5,500,000.

I 97-08-005-02

Compact motor-driven injection molding
machine

The brand name is Mitsubishi-Hotsuma
Injection Molding Machines, and the 15-t
version is called Model 15 MSE, the 30-t
version Model 30 MSE and the 50-t ver-
sion Model 50 MSE. These machines in-
troduce the spiral screw featuring excel-
lent resin meshing and feed attributes to
enable uniform plasticizing. They can
work with both versatile type resins and
engineering plastics which are normally
difficult to mold.

Compared with conventional machines
using the in-line type screw, the screws of
these new injection molding machines re-
volve at fixed positions during plasticiz-
ing, so the resins are heated uniformly. The
key to precision molding lies in the raw
material accurate filling, and in this respect
the new machines feature excellent con-
trol of resin pressure inside the cylinders
due to closed loop control based on the use
of an AC servo motor and a load cell pro-
vided at the bottom of the plunger, so that
the resin pressure is sensed constantly to
enable scaling at a fixed volume to permit
precision resin filling. In addition, the
power consumption is about one-third that
of the conventional type of hydraulic ma-
chines, and cooling water for oil cooler and
a cooling tower is not needed.

The company has no plan for overseas
sales of the MSE series for some time.

* Mitsubishi Heavy Industries, Ltd.
Public Relations Section
2-5-1, Marunouchi, Chiyoda-ku, Tokyo 100

Tel: +81-3-3212-9173
Fax: +81-3-3212-9860

97-08-005-03
Pure Cotton Stretch-Processed
Fabric

Kanebo Spinning Corp. has developed
its first product, a pure cotton stretch-pro-
cessed fabric TECHNO FIT.
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TECHNO FIT is stretched and con-
tracted flexibly by a special textile finish-
ing technology for weaving the warp and
woof loosely and giving stability to the
fabric. The fabric has an elongation of 10-
20%, features an excellent body fit, sense
of comfort and does not become elongated
with continued use like ordinary 100% cot-
ton fabrics. In addition, the stretch is not
deteriorated even when the material is
laundered or ironed. Fabric production will
be started as early as within the year.

Weaving a flexible stretch fabric sim-
ply by using cotton yarn, without adding
any synthetic chemical fiber, is quite rare.
The fabric can be woven with conventional
types of production facilities employed for
working with pure cotton fabrics, and can
also be used with other types process of
functions such as water repellency, shape
stability, sterilization and odor suppres-
sion. The new fabric will be marketed for
use in the manufacture of women’s blouses
and coats, and for producing shirts.

This product is also to be manufactured
by the company within the year at its
Nagahama Plant.

* Kanebo, Ltd.

Public Relations Section

3-20-20, Kaigan, Minato-ku, Tokyo 108

Tel: +81-3-5446-3042

Fax: +81-3-5446-3027

97-08-005-04

High-Performance Tube Pump

Welco Co., Ltd. started selling from
June this year a compact tube pump avail-
able in the WP1000 Series for transfer-
ring all kinds of liquids including chemi-
cal reagents. These tube pumps are addi-
tions to the family of Pulser pumps the
company is already marketing and come
in five models with a broad range of ex-
haust volumes of 0.5-220 cm’/min and
three types of tube. These tube pumps are
designed for incorporation into all kinds
of equipment and machines including
medical equipment, washing machines,
food processing machines and printing
machines.

With these tube pumps, a pair of roll-
ers fitted on the rotor moves along the
tube, and when the rotor revolves, the
tube is completely compressed with the
rollers to push out and discharge the lig-
uid inside the tube forcibly. Liquid is
sucked inside the tube by the regenera-
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Princ)'p/e of the Tube Pump

The two rollers fitted on the rotor are rolled along the tube in concert with the
rotor's revolution. The tube is fully compressed with this roller mechanism, and the
liquid inside the tube pushed out and dischared forcibly. New liquid is sucked into
the tube with the vacuum generated by the tube's force of restitution.
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tive force of the compressed tube. These
tube pumps can operate with liquids
which are highly viscous or contain
slurry, there is no fear of problems even
when run idle, and there is no need for
any priming water.

The WP1000 Series tube pumps were
developed especially for use as compact
types for medical purposes and for analy-
sis. The tubes are durable types developed
by the company and resistant to various
types of liquids including strong acidic
and alkaline liquids. The pump structure,
designed for maintenance ease and low
cost, enables them to be fitted on or re-
placed with ease with a simple coupling
method. The simple bayonet coupling
method is adopted for mounting and re-
moving the pump part and base part, and
the base part adopts the one-touch method
enabling snap action mounting. Also, the
entire pump assembly is made of trans-

WP1000 Series

parent plastic to enable operations to be
observed at a glance, and to allow visual
checking with ease.

* Welco Co., Ltd.
Sales Group
3-28, Sumiyoshi-Cho, Fuchu City, Tokyo
183
Tel: +81-423-33-7311
Fax: +81-423-33-7313
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97-08-005-05

Paper Conservation Type Winder
for Leftover Labeling and Business
Form Paper Rolls

Mashintex, Ltd. has marketed a pa-
per conservation type winder Windmax
for winding up labeling and business
form paper remaining on rolls. The pa-
per remaining on rolls after printing is
connected with a tape and rewound on
a roll to enable paper conservation and
reuse. The winder, together with its soft-
ware, is sold at a domestic price of
¥5,800,000.

Windmax

The label and business form printing
trade stores in warchouses or disposes of
the paper remaining on rolls subsequent
to printing, which is a tremendous loss.
Wind Max links Machine Techs Co.’s
drive technology with a tension control
technology belonging to Cleveland Mo-
tion Control, Inc. (U.S.) and a web run-
ning control technology belonging to
BST Servo-Technik GmbH (Germany).
It can store in its memory various data
such as the distance between joined pa-
per parts, the total length of the paper
wound on the roll and the paper windup
tension, in connection with up to eight
rolls.

Paper joining is performed quickly and
accurately since the paper joining pedes-
tal not only applies the tape on the web
surface but also on the web rear side. The
knife holder incorporates a blade angle
fine adjustment mechanism that enables
both trimming and half-cutting to be ac-
complished under optimum conditions.
By linking the system to a Windows 95
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personal computer, any number of re-
winding rolls can be controlled. The
web running distance, windup diameter
and other data are sensed automatically
and shown on the touch screen, and by
linking the system to an external com-
puter, it is possible to input and control
data relating to eight rolls, such as the
paper running distance between joined
parts as well as the web width.

The line speed is maximum 140 m/
min, the maximum feed paper diameter
650 mm, the maximum windup diam-
eter 700 mm and maximum web width
470 mm. The winder system has a width
of 1,750 mm, depth of 960 mm, height
of 1,700 mm and weighs about 1,600
kg.

* Mashintex, Ltd.
Com3, 2-5-47, Senba Higashi, Mino City,
Osaka 562

Tel: +81-727-28-2356
Fax: +81-727-28-3379

97-08-005-06

Multicolor Organic EL Devices
with Organic Dyes Dispersed in a
Single Polymer Layer

Assoc. Prof. J. Kido and a research
team at the Graduate School of Engineer-
ing of Yamagata University have devel-
oped a simple inexpensive process of
fabricating multicolor electrolumines-
cent (EL) devices.

EL materials glow by themselves
when powered even with a low voltage,
and thus work without backlighting. EL
flat panels promise to be the mainstream
in the next generation of displays for
computer systems (especially mobile
computers) if a full-color version is pro-
duced at a modest cost. Researchers
worldwide are now developing inexpen-
sive EL devices emitting the three pri-
mary colors (red, green, and blue).

A conventional full-color EL display
has been proposed with white light emit-
ter and different color filters. Another
uses a blue emitter and fluorescent color
conversion layers. The production pro-
cesses involve many steps, and thus take
much time and money.

The new device has a pair of elec-
trodes and a single intervening EL layer
with dispersed organic dyes. The dyes
are bleached by ultraviolet radiation dif-

ferently from point to point so that the de-
vice sheds more than one color light. The
process requires little more processing than
amonochrome device. The cost will be much
less than that of the conventional approaches
to multicolor devices.

Multicolor organic EL Devices

The research team made a prototype 5 X 5
mm? device emitting blue, yellow and white
light. The prototype is made of a transparent
anode on a glass substrate, and a 100-nm
overlay of an EL. material doped with organic
blue and yellow dyes. Before covering with
a cathode, the EL layer is subjected to pho-
tolithographic treatment with a mercury
lamp. Because the yellow dye is vulnerable
to ultraviolet, the color fades away depend-
ing on the quantity of irradiation. The
masked part prevents any effect on yellow,
and thus the emitted light is yellow. In areas
where yellow is faded off by ultraviolet irra-
diation, blue light is emitted. White light is
achieved by a mixture of blue and yellow
light where the yellow dye is partly faded.
Another prototype was fabricated to emit
yellow and green.

* Yamagata University

Graduate School of Engineering

4-3-16, Jonan, Yonezawa City, Yamagata

Pref. 992

Tel: +81-238-26-3052

Fax: +81-238-26-3412

E-mail: kid@ dip. yz.yamagata-u.ac.jp

29



NEW TECHNOLOGY & PRODUCTS

97-08-006-01
Conveyance Unit Using Magnetic
Screw

Koyo Machine Industries Co., Ltd. has
started marketing a conveyance unit that
uses a magnetic screw utilizing the mag-
netic force provided by a permanent mag-
net. In contrast with the ball screw using steel
balls, the magnetic screw revolves by non-con-

tact and requires no lubrication, so features
excellent cleanliness and low noise, and since
the screw shafts are linked in multiplex, long
strokes are available which cannot be provided
by ball screws.

The magnetic screw is fitted magneti-
cally on the inside of a magnetic nut and
displays its screw function by utilizing
the attracting forces of the N and S poles

Guide ring

Non-magnetic material case

Screw shaft

Permanent magnet
Guide ring
Nut /
// /
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Nut magnetic part detail

Non-contact
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Screw shaft side

The screw shaft connection
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Conveyance unit that uses a magnetic
screw

generated between it and the screw shaft.
The outstanding features are simple con-
struction, non-contact operation, no lu-
brication, low noise, no dust generation,
long-term maintenance-free operation,
semipermanent service life and torque
limiting effect (load limiting effect).

A half nut is used in combination with
this magnetic screw, and the unit is mag-
netized in spiral shape. Due to the half
nut shape, these magnetic screw units
can pass through the support mechanism
even if these screws are linked in multi-
plex to enable the realization of long
strokes.

The new conveyance unit using mag-
netic screws is ideal for use in the pro-
cess of manufacturing semiconductors,
and is marketed at a domestic price of
about ¥2 million. The screw itself is also
available. In the process of conveyance
of semiconductor wafers, for example,
there is the process of alternately con-
veying these wafers through the vacuum
domain and the atmospheric domain, so
by using this unit, it will be possible to
install a shielding plate at the linkage
part.

* Koyo Machine Industries Co., Ltd.
Precision Equipment Div.
2-34, Minamiuematsu-cho, Yao City,
Osaka 581

Tel: +81-729-92-3558
Fax: +81-729-91-5480
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97-08-006-02
Hybrid Electric Vehicle
Nissan Motor Co., Ltd. has developed
a hybrid electric vehicle (HEV) that com-
bines the clean, zero-emission benefit of
an electric vehicle with the versatile con-
venience of a gasoline-engine vehicle.

The HEV is equipped with a propul-
sion system that combines an electric
motor with a gasoline engine. It is de-
signed as a series HEV in which the gaso-
line engine powers a generator to produce
electricity for running a traction motor
that drives the wheels. With this system,
the engine is only used to drive the gen-
erator at a low, efficient speed. Because
the wheels are driven only by the trac-
tion motor, the vehicle can be operated
as a pure electric vehicle with the engine
shut off to provide a driving range of ap-
proximately 50 km on a full battery
charge. For instance, the vehicle can be
drive as an electric car in the city and as
a hybrid vehicle on the open road.

The adoption of this hybrid propulsion
system with the engine only used to drive
the generator at a low speed, makes it pos-
sible to extend the driving range substan-
tially by approximately 2 times over that
of a gasoline engine vehicle. Exhaust
emissions are also dramatically reduced,
with CO, emissions lowered by approxi-

Hybrid electric vehicle (HEV)

mately 50% and NOx, HC and CO lev-
els by approximately 95%. Moreover,
driving in the EV mode provides the zero-
emission performance of an electric ve-
hicle.

High power-density lithium-ion batter-
ies will be adopted which are designed
especially for use on a hybrid vehicle.

Power head

Sensor-less permanent
magnet synchronous
type generator
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Transaxle
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synchronous type
motor

Fuel tank
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System chart
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These batteries are based on the lithium-
ion batteries used on the Nissan Prairie
Joy EV, and feature improved electrode
materials and structural modifications
which will increase their power density
by approximately threefold. As a result,
the onboard battery size can be reduced
by about two-thirds compared with that
of conventional lithium-ion batteries.
Along with reducing the vehicle weight,
this will also result in improved use of
space.

A 1.3-liter gasoline engine is used to
drive the generator at a low speed of ap-
proximately 2000rpm. Because the
wheels are driven by the traction motor,
quiet, smooth operation resembling that
of an electric vehicle is achieved.

* Nissan Motor Co., Ltd.
Corporate Communications Dept.
6-17-1, Ginza, Chuo-ku, Tokyo 104-23
Tel: +81-3-5565-2147
Fax: +81-3-3546-2669

97-08-006-03
Oldham Type Crank Engine

Yonehara Giken Co., Ltd. has acquired
patent rights in the United States and Ja-
pan for a newly developed “Oldham Type
Crank Engine.” With the conventional type
of piston engine, the inside cylinder pres-
sure attains its maximum value when the
piston in the top dead center is exploded
as observed from combustion dynamics,
and the pressure decreases rapidly directly
after the piston starts moving after the fuel
explosion.

However, when the piston lies in its top
dead center position, the piston rod and the
crank arm assume the state of being linked
directly on the line of center of the cylin-
der axis, with the result that, in this state,
it will be impossible structurally for the
piston rod’s pushout energy to be con-
verted into the crank arm’s rotary energy.
To complement this disadvantage, a fly-
wheel is fitted on the crank shaft side, but
there is no change in the fact that the en-
ergy transmission efficiency at time of
maximum explosion pressure directly af-
ter the fuel explosion is extremely poor.
The Oldham drive crank engine was de-
veloped this time to resolve this problem,
and is designed to extract the maximum
combustion pressure at near the piston’s
top dead center for use by the output shaft
most effectively.

31



NEW TECHNOLOGY & PRODUCTS

Oldham Type Crank Engine

A unique construction is introduced that
utilizes a pair of sliding flanges, by which
the main characteristic is that the efficiency
is increased to over double that of the con-
ventional type of crank engine. The com-
pany plans to commercialize the engine in
tie-up with engine manufacturers.

The engine applies the mechanism of the
Oldham joint and adopts the mechanism
of using a connecting rod to sandwich the
disk that changes the piston’s vertical mo-
tions into rotary motion with a pair of
flanges. The disk side is convex and the
flange side concave, and the flanges are
slid in conformance the disk’s rotation.

The basic principle of this mechanism
is that the sliding creates a displacement
in the lines of centers of the pair of flanges,
with the result that the maximum pressure
can be extracted most efficiency directly
after fuel explosion, which had been diffi-
cult with the conventional type of crank
engine. According to the company, a high
efficiency of 2.7 times is featured com-
pared with the conventional type of crank,
and that the efficiency is over double even
when the resistance loss of the sliding part
was deducted, which translates into energy
conservation as well as engine downsizing
and weight reduction. Incidentally, the
company has also applied for patent rights
in Europe and in Korea, in addition to the
acquisition of patent rights in the United
States and Japan.
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* Yonehara Giken Co., Ltd.
Public Relations Dept.
1339, Kita-Araki, Taisha-cho, Hikawa-gun,
Shimane Pref. 699-07
Tel: +81-853-53-2650
Fax: +81-853-53-5444

97-08-006-04

NOx Emissions from Methanol
Fueled Vehicles Redured to One-
Tenth

The Traffic Safety and Nuisance Re-
search Institute, Ministry of Transport has
developed a technology to reduce to one-
tenth the nitrogen oxides (NOx) emitted
by methanol vehicles which are low emis-
sion, alternative vehicles. The technology
is expected to improve the performance
of direct fuel injection methanol engines
in which the fuel is injected directly into
the combustion chamber. Improving the
state of fuel combustion in the engine has
improved the thermal efficiency of the
methanol engines to the same level as that
of the direct fuel injection diesel engine.

This new technology consists of reduc-
ing the NOx emissions and improving the
engine thermal efficiency. NOx emissions
are reduced by returning a part of the ex-
haust gas to the engine inlet port by an
exhaust gas recirculation (EGR) tech-
nique that is an effective method for de-
creasing the NOx emissions. The exhaust
gas is returned by 45% at low load and
by 20% at high load. Meanwhile, to im-
prove the thermal efficiency, the intake
air is heated during low loads and super-
charging is performed with an intercooler
at high loads.

Introducing these techniques for vapor-
izing the methanol injected into the cyl-
inder and improving the vaporized metha-
nol mixing with air will improve the fuel
combustion efficiency. The hydrocarbons
(HC) and carbon monoxide (CO) emis-
sions are reduced considerably. Introduc-
ing these thermal efficiency improvement
technologies has enabled heavy exhaust
gas recirculation (EGR), a low-NOx com-
bustion technology, for the first time over
the wide engine load range from idling
to full-load operating. To achieve both
thermal efficiency improvement and NOx
reduction at a high level, experiments
were conducted to optimize the intake air
temperature, boost pressure and EGR rate.
As aresult, a high thermal efficiency (23-

38%) comparable to that of a direct fuel
injection diesel engine was obtained over
a wide range of engine loads.

High-efficiency, low NOx methanol
engine system

A direct fuel injection type engine of
3,260 cm?® displacement for 2-ton trucks
was used in experiments operating the ve-
hicle at a steady speed of about 40 km/hr
(engine speed of 1,500 rpm), over which
case the NOx emission were reduced to
one-tenth in wide engine load conditions.
By operating a 1. kW engine continuously
for 1 hr, the NOx emissions were 1 g,
much lower than the 4.5 g permissible
limit prescribed for heavy-duty diesel
engines by a law that becomes effective
in 1998. The engine thermal efficiency
was also improved by a maximum of 8%
with respect to conventional types of
methanol engines, or to the same level as
that of the direct fuel injection diesel en-
gine.

The experiments weie conducted by
operating the engines at a contact engine
speed, so experiments will be conducted
further under real driving conditions of
acceleration and deceleration the engine
speed, in which case the engine is ex-
pected to display results which lie below
the permissible emission limits.

* Traffic Safety and Nuisance Research

Institute, Ministry of Transport

Traffic Nuisance Div.

6-38-1, Shinkawa, Mitaka City, Tokyo 181

Tel: +81-442-41-3219

Fax: +81-422-76-8604

97-08-006-05
Combination Road/Rail Repair
Machine for Railway Maintenance

Komatsu Ltd. has marketed for railway
companies a new model of a combination
road/rail repair machine Super Liner
PC50UUT with bucket capacity of 0.2 m®,
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The machine is designed for railway
maintenance work including ballast scat-
tering.

The self-lifting capacity has been in-
creased by 1.5 times compared with pre-
vious models to enable the truck to be lifted
on or off the rails with ease, and the truck
can also be used on both wide- and nar-
row-gauge tracks without grounding over
the rail with great stability. The braking
mechanism adopts the bothway blade le-
ver type enabling use with ease. The frame
distance between axles has been shortened
to enable operations in reach to be per-
formed with easily as well asimprove the
riding comfort. An auxiliary engine is
mounted to enable the repair truck to re-
turn to the depot or escape the main track
in the event some problem occurs with the
main engine.

Super Liner PC50UUT

In addition, a hydraulic motor lock brake
as well as a disk brake are mounted for safe
and reliable wheel braking, and various
other advanced systems are introduced such
as an automatic height adjustment system.
The truck is marketed at a domestic price
of ¥16,950,000.

* Komatsu Ltd.
Public Relations & Advertising Dept.
2-3-6, Akasaka, Minato-ku, Tokyo 107
Tel: +81-3-5561-2616
Fax: +81-3-3505-9662

97-08-006-06
Irrigation Indicator Automates
Water Spraying

Sanwa Electric Co., Ltd. has marketed
an irrigation indicator Water Kure (Give
Me Water) Sensor that is designed to spray
water automatically on farm crops. The in-
dicator senses the state of soil drying and
whenever the dryness attains a prescribed
level, an indicator lamp is lit to instruct
water spraying. It enables conservation-ori-
ented water spraying in hothouse cultiva-
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tion, in home gardening, also on farm
crops and golf courses. The indication sys-
tem is marketed at a domestic price from
¥30,000 to ¥50,000 depending on its
specifications.

The sensor unit, a hygroscopic element,
is a gypsum block with a diameter of 18
mm and 38 mm long, and is implanted
with a pair of electrodes. By establishing
an ideal blend between the gypsum pow-
der and water, it is possible to produce in-
dicators of uniform performance. The
state of soil dryness is measured not by
the degree of water content but rather by
measuring the moisture tensile force, and
the state of dryness sensed from the
changes in the electrical resistance of a
hygroscopic element, so there is no need
to supply water when applying the ten-
sion meter system. The unit is not influ-
enced by the water retention that differs
with the specific type of soil, and can
make measurements very accurately by
reacting most sensitively even to weak
moisture tensile forces.

Irrigation indicator Water Kure (Give Me
Water) Sensor

The irrigation indicator is adopted in two
kinds, one for measuring low moisture ten-
sile forces and the other for measuring high
moisture tensile forces. A type that enables
adjustment of the moisture tensile force is
also available.

* Sanwa Electric Co., Ltd.
Public Relations Dept.
3-14-17, Shibazaki-cho, Tachikawa City,

Tokyo 190

Tel: +81-425-26-4511
Fax: +81-425-26-4513

97-08-007-01
New Type of Wire Diameter Gauge
Using Laser Beam

Anritsu Corp. has developed a Scan-
ning Laser Beam (SLB) Din Measuring
System that is usable in all kinds of en-
vironments and available at a very com-
petitive price.

A unique structure is adopted for the
optical unit which is highly resistant to
smoke and dusty environment, of long
service life expectancy is introduced
since the optical and display units are
compatible, any combination can be con-
tinued. Therefore, since the optical unit
is usable in all kinds of environments and
enables measurements under adverse
conditions with stability.

To improve wire production efficiency,
the number of scanning times has been
raised to 3,000 times/s, the highest, and the

gauge is also able to detect short length,
which previously have been difficult to
measure with slower conventional types of

gauges.

The new gauge features a wide mea-
surement range of 0.21-30 mm, and its
repetitive measurement accuracy is as
high as 0.3 um. When either the optical
or processing unit becomes damaged,
only the damaged unit needs to be re-
placed, making replacement after repair
unnecessary. Thus enabling the unit to be
kept as a spare. Therefore, time is saved
in reactivating the system on the produc-
tion line thus ensuring excellent maintain-
ability.
* Anritsu Corporation

Public Relations Dept.

5-10-27, Minami-azabu, Minato-ku, Tokyo

106

Tel: +81-3-3473-7202
Fax: +81-3-3448-0584
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97-08-007-02
Apparatus to Protect Electrical
Equipment from Thunderbolts

Noah Co., Ltd., has marketed the Thun-
derbolt Guard NE-777 that protects elec-
trical equipment such as TV units, audio/
video units, personal computers, word pro-
cessors, air conditioning systems, tele-
phones and facsimile systems from the high
voltages generated by thunderbolts.

When thunderbolts strike, high voltages
(thunderbolt surges) may reach electrical
equipment before the home circuit breaker
actuates, causing damage to electrical
components such as wafers. Thunderbolt
Guard incorporates a varistor and is de-
signed to protect electrical equipment
from thunderbolt surges of up to 6,000 V
and 4,500 A. It was designed to cope with
the rapidly increasing use of personal
computers and other electrical equipment.
Whenever some instantaneous thunder-
bolt surge strikes, Thunderbolt Guard ab-
sorbs instantaneous overvoltages and
overcurrents (6,000 V and 4,500 A/ns) by
varistor components . Then, cut off of A
partial circuit and cut off B partial circuits

by melting of solder when the tempera-
ture rises beyond 183 °C.

The varistor is 58 mm wide, 26 mm
deep and 2.5 mm thick, and can be con-
nected simply by inserting between the
power receptacle and plug. A display lamp
is lit to indicate at a glance that it has been
actuated. Once actuated, the display lamp
goes off, and the varistor is replaced at a
domestic price of ¥800 apiece.

Thunderbolt Guard NE-777

* Noah Co., Ltd.
Public Relations Dept.
355-4, Ogami, Ashidaka, Numazu City,
Shizuoka Pref. 410
Tel: +81-559-23-6101
Fax: +81-559-23-6103

®

Metal fitting, which
is soldered on a
varistor, is spring
loaded.

97-08-007-03

Easy, Low Cost and Versatile
Power-Saving Modules for Electric
Power Management and Control

U.R.D. Co., Ltd. has completed a series
of Eco-Modules for business enterprises to
introduce immediately for power-saving
management. Modules are equipped with
standard components such as a small clamp
type current sensor, a power transducer
which requires no PT, and a demand con-
troller, and the targets of control are the
adjustment of illumination equipment, tem-
perature control of air conditioning systems
and showcases, motor speed control, selec-
tive stopping of unnecessary equipment and
other power-saving applications.

By using the Eco-Modules in combina-
tion with a U.R.D. transducer and demand
controllers, power consumption can be used
as a control signal to switch these equipment
whenever the preset power consumption is
attained. The accumulated power consump-
tion of up to four transformer systems is
computed with the demand controller and
displayed, and when the demand value set
beforehand with a digital switch is attained,
a demand attainment signal is generated that
is usable by the user for power-saving of
various types of equipment.

\

Incorporating a varidtor

Thickness 2mm \ pED
A - The system characteristics are that the
4 demand controller can be connected to a
maximum of four target transducers, small-
scale transformers with a contracted power
demand limit of more than 90 kW are con-
trollable, easy operation simply by connect-
ing to the cubicle transformer secondary
| side, or to the power source without having
to use other devices, no permit acquisition
is necessary for use as long as there is a cor-
porate chief engineer, and the demand at-
tainment signal is a non-voltage contact out-
put, so versatile sequences can be executed

to control other electrical equipment.
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The system has an especially low cost
of ¥ 150,000 ( domestic price) for two
channel transformers (i.e.: 2 types such as
13-3 lines and 3@-3 lines)

#* U.R.D. Co., Ltd.

Sales Dept.

4-169-3, Honcho-douri, Tsurumi-ku,

Yokohama City, Kanagawa Pref. 230

Tel: +81-45-502-3111
Fax: +81-45-502-3632

97-08-007-04
I Mobile 3,600-kW Generator Truck
Hokkaido Electric Power Co., Inc. and
Ishikawajima-Harima Heavy Industries,
Ltd. have jointly developed a mobile
3,600-kW generator truck by investing a
sum of about ¥500 million. The genera-

Mobile 3,600-kW generator truck

tor truck has the largest output in the
country.

The truck will be used for emergency
power backup by utilizing its mobility to
cover Hokkaido’s expansive area. The in-
troduction of this large-capacity mobile

Mobile generator truck (3,600kW)
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generator truck enables optimum use in a
wide area during any inadvertent power
interruption or disaster to permit quick re-
covery. The introduction of this truck re-
duces the investment for power distribu-
tion line backup (looping), which trans-
lates into savings of about ¥9 billion in
ten years.

This generator truck consists of a gas
turbine generator truck (up to 25t) and a
control truck (up to 20 t), and can supply
electricity of 20 A to 1,800 households
even at -35 °C. The gas turbine is a re-
modeled aircraft engine and comprises a
lightweight power generation facility of
excellent reliability. System operation is
by conversational type touch panel that
enables the system to be operated with
ease without having to rely on a proce-
dures instructions manual. The gas tur-
bine generator truck and the control truck
are linked together with an optical fiber
control cable that eliminates noise and
other problems.

Hokkaido Electric Power Co. has deliv-
ered more than 20 units of compact mo-
bile generator trucks of 50-kW class and
one large-capacity 1,000-kW and one
1,600-kW truck until April last year.

* Hokkaido Electric Power Co., Inc.

Dept. of Research and Development

1-Chome, Oudourihigashi, Chuo-ku,

Sapporo City, Hokkaido, 060-91

Tel: +81-11-251-1111
Fax: +81-11-232-1259

97-08-007-05

System for Diagnosis of Residual
Service Life of Boiler High-
Temperature Steam Pipes

Chugoku Electric Power Co., Inc. and
Ishikawajima-Harima Heavy Industries,
Ltd. have jointly developed the world’s
first Boiler High-Temperature Steam Pipe

Boiler High-Temperature Steam Pipe
Residual Service Life Diagnosis System
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Residual Service Life Diagnosis System
for use by thermal power generators. This
system uses the world’s smallest laser mi-
croscope, enables on-the-site direct obser-
vation and elucidation of the boiler steam
pipe deterioration with time, and diagnoses
the residual lives of the steam pipes instan-
taneously at the inspection site.

The boiler steam pipes of thermal power
generators are exposed to steam at ex-
tremely high temperatures and pressures,
so extremely small creep voids are gener-
ated in their metal structures. The number
of these creep voids increases as the boiler
is used repeatedly and ultimately combine
to generate cracks in the pipes, so it is nec-
essary to assess the increase of these creep
voids and to engage in proper repair work
to prevent any major boiler problem.

The newly developed system enables
the diagnosis to be accomplished rapidly,
and therefore contributes to preventive
maintenance and prolongs the lives of boil-
ers. The system consists of a miniature la-
ser microscope, a microscope control sys-
tem and an image diagnosis system (per-
sonal computer). The laser microscope
using a laser beam as its light source en-
ables the parts of boiler high-temperature
steam pipes affected by welding heat to be
investigated directly and the data to be pro-
cessed with an image diagnosis system, by
which the state of creep void generation is
assessed automatically. The areas of these
voids are computed immediately.

The void area ratios of about 50 vision
points in a diagnosis spot (1 mm? are com-
puted automatically without duplication,
and the tube residual service life evaluated
immediately at the site. With conventional
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diagnosis systems, about six weeks had
been necessary for obtaining the diagno-
sis results of one steam tube unit, but us-
ing the new system enables diagnosis re-
sults to be obtained for about five spots/
day, so that a unit can be diagnosed in as

Observation status of the world’s smallest
laser microscope

little as about two weeks. In addition, the
laser microscope size has been reduced to
about 70% by an optimum arrangement of
the laser path.

* Chugoku Electric Power Co., Inc.
Public Relations Dept.
4-33, Komachi, Naka-ku, Hiroshima City,
Hiroshima Pref. 730-91
Tel: +81-82-241-0211
Fax: +81-82-242-8437

Environment

97-08-008-01
Carbon Dioxide Separation
Membrane

Kubota Corp. jointly with the Japan Fine
Ceramics Center, has developed a ceramic
carbon dioxide (CO,) separation mem-
brane capable of very efficiently extract-
ing CO,, the cause of global warming,
from the gases exhausted by industrial
plants. At room temperature, the mem-
brane has been confirmed to extract CO,
at a volume that is about 200 times that of
nitrogen. The research team plans to de-
velop membranes capable of resisting ex-
haust gases of higher temperatures and to
establish a CO, recovery technology for
preventing global warming.

More specifically, the CO, separation
membrane was developed by a joint gov-
ernmental and private sector research team
consisting of Kubota, Corp., the Japan Fine
Ceramics Center, Agency of Industrial
Science and technology, Osaka National
Research Institute, under the leadership of
the New Energy and Industrial Technol-
ogy Development Organization (NEDO).

The membrane has a two-layered con-
struction in which a thin 0.5-pm film of
substances consisting primarily of silicon
dioxide is formed on the outside surface
of a ceramic tube with a diameter of about
10 mm. The membrane surface is perfo-
rated with numerous 0.5~1.0 nm pores.
The superthin film of substances consists
primarily of silica and is coated on the
surface of the alumina tube by the sol-gel
process. A template agent is added to the
sol-gel process starting-out material,
which enables the fabrication of a thin
membrane featuring CO, separation func-
tion.

Carbon dioxide has about the same mo-
lecular size as that of nitrogen that com-
prises the larger portion of exhaust gases,
and filtration is therefore quite difficult,
but the addition of the template agent
draws carbon dioxide into the pores se-
lectively for extraction through the tube.
When a mixed gas consisting primarily
of carbon dioxide and nitrogen was
passed through the separation membrane,
it was confirmed that only a small vol-
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ume of nitrogen was passed through the
membrane, whereas the CO, passage vol-
ume was 190-200 times that of nitrogen.
Present separation membranes made of
organic polymers are known to pass CO,
by a volume that is only 10-50 times that
of nitrogen, so the new ceramic separa-
tion membrane features a performance
that is 4-20 times greater.

At high temperatures, gas molecules
possess high levels of energy, making the
separation of CO, and nitrogen difficult.
The research team plans to further im-
prove the new membrane separation prop-
erties by adding other types of high-per-
formance organic substances and to de-
velop a separation membrane enabling
direct separation of CO, from exhaust
gases of about 350 °C by FY 1999, for
which the organic polymer membrane
cannot be used.

* Kubota Corporation

Public Affairs Office

1-2-47, Shikitsu-Higashi, Naniwa-ku,

Osaka City, Osaka, 556

Tel: +81-6-648-2388
Fax: +81-6-048-2398

97-08-008-02
I Waste Plastics Oleation System

Tohoku Electric Power Co., Inc. and
Mitsubishi Heavy Industries, Ltd. have
jointly started full-scale demonstration
tests with the objective of commercializ-
ing a waste plastics oleation system that
utilizes supercritical water. A bright out-
look has already been acquired to recover,
in the form of oil, over 80% of the waste
plastics fed inside a waste plastics con-
tinuous oleation system using
supercritical water within a few minutes.
The research project is to be continued
up till FY 1999. Compared with oleation
systems based on pyrolysis, the new sys-
tem is distinct in that oil is recovered at a
much lower cost, so the system’s com-
mercialization is expected.

The supercritical water is a special type
of water existing in a non-gaseous or a
non-liquid state at a high temperature and
pressure (supercritical temperature of
roughly 374 °C and supercritical pressure
of over 22 MPa). More recently, the
supercritical water is being applied to the
decomposition treatment of environmen-
tal pollutants. Compared with existing
oleation systems based on pyrolysis and
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Waste plastics oleation system that utilizes supercritical water

other means, the new system enables
high-speed plastics decomposition, can
be designed compact and requires no
catalyst, so the system is operable at a
low cost.

Using supercritical water as the reac-
tive solvent enables waste plastics to be
oleated in the form of gasoline or grease
with ease simply by controlling the treat-
ment time and temperature as well as the
water addition volume without using any
catalyst or reagent other than water.

There is hardly any generation of

byproduct cokes, so the oleation ratio is
remarkably high and the treatment ac-
complished in a short period of time,
making the system ideal for the mass
treatment of waste plastics. In addition,
the water used as reactive solvent can be
reutilized repeatedly, so the system
hardly exerts any adverse influence to
the surrounding environment.

Tohoku Electric Power Co. strove to
commercialize the waste plastics oleation
system using supercritical water from FY
1992, and entered into joint research with
Mitsubishi Heavy Industries from Octo-
ber last year that possesses basic data re-
lating to oleation reaction mechanism and
analysis. A demonstration plant with a
treatment capacity of 500 kg/day of waste
plastics was installed in the latter’s Hi-
roshima Laboratory and experimental op-
eration was being continued.

Experiments corroborated that over
80% of the waste plastics charged into the

Waste plastics oleation system

system can be recovered as oil consisting
primarily of light oil in a few minutes of
treatment under the conditions of treatment
temperature of 400-550 °C and pressure of
25-30 MPa, with hardly any generation of
byproducts. Also, as compared with other
oleation systems such as those based on
pyrolysis, the treatment capacity per unit
time is much greater, so system upscaling
is possible with ease simply by increasing
the number of reaction units. Therefore, the
systemn can be installed in a small area, and
oleation can be performed at a low cost due
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to the short treatment time and the disuse
of catalysts. Further, the gas and oil gen-
erated through the processing of waste
plastics can be reutilized as the heat
sources for the reactors to render the sys-
tem highly economical.

In the demonstration tests, the oleation
conditions with respect to various types of
waste plastics as well as the optimum con-
ditions for waste plastics oleation are to
be confirmed, while advancing studies to
design the system most compactly.
Tohoku Electric Power Co. plans to en-
gage in joint research with North Japan
Electric Wire Mfg. Co., Ltd., an affiliate,
to construct a demonstration plant and to
start continuous plant operation by using
waste electric wire coatings with the ob-
jective of commercializing the system.

* Tohoku Electric Power Co., Inc.

Public Relations Section

3-7-1, Ichiban-cho, Aoba-ku, Sendai City,

Miyagi Pref. 980

Tel: +81-22-225-2111

Fax: +81-22-225-4338

97-08-008-03

Pulverized Waste Glass
Construction Aggregate and
Pavement Block, Interior Tile Made
of the Aggregate

Matsushita Sangyo Corp. has marketed
a pulverized waste glass construction ag-
gregate Glass Cullet, a pavement block
Mirror Block, interior tile and Glass Tech
made of the aggregate. Waste glass that is
normally disposed of by land burial is re-
cycled so decreasing the use of natural
sand and to enable preservation of the
natural environment as well as prolong-
ing the service lives of refuse burial
grounds.

In addition, the company has estab-
lished a technique to polish the surfaces
of its concrete product to draw out the
intrinsic properties of glass such as its
brilliant luster and reflection to provide
the product with characteristics not dis-
played by conventional types of products.
At the same time, the company’s prod-
uct, compared with conventional types of
recycled products, uses a definitely larger
volume of glass cullet. For example, the
pavement block aggregate consists of 50-
80% of glass cullet, which is one of the
characteristics of the company’s product.
As aresult, this technique can resolve the

38

Cyclone

Conveyor

N Bo  Glass Cullet
Q)
© §o

Dust collector

Blower air

Crusher

Flow chart

problems associated with the reuse of
waste glass, and may resolve at a stroke
the various problems associated with the
recovery and reutilization of waste glass
throughout the country.

The new construction material consist-
ing of a mixture of waste glass reduces
the environmental burden and enables the
effective recycling of natural resources.
The recycled products presently consist of
a pavement block Mirror Block utilizing
recycled waste glass and Glass Tech us-
able as an interior finishing material. Mir-
ror Block displays a beautiful luster when
polished and improves the surrounding
environment and visibility. It features an
excellent modal design and a brilliancy
which are distinct and not displayed by
natural stones. Glass Tech is a creative
product differing radically from conven-
tional types of terrazzo tiles, and features
an excellent decorative attribute enabling
flexible coloring by an appropriate blend-
ing of glass cullet and pigments.

Patent rights are being applied for in
connection with these concrete products
blended with Glass Cullet aggregate. The
aggregate is sold at a domestic price of
¥30,000 per ton, and the pavement block
in a type available at ¥11,000 apiece and
a type available at ¥12,000 apiece.

Glass Tech

Glass Cullet

* Matsushita Sangyo Corporation
Public Relations Dept.
Kou, 910, Shimobayashi, Shigenobu-cho,
Onsen-gun, Ehime, Pref. 791-02
Tel: +81-89-964-2628
Fax: +81-89-964-2629
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97-08-009-01
Mozuku Discovered to Be Effective
Against 0-157 Coli

M. Yakura of the R&D Center of Ma-
rine Products Kimuraya Co., Ltd. , and
Prof. H. Matsuda of the Faculty of Bio-
logical Research and Science Shimane
University, have discovered through a
joint research project that mozuku, a sea-
weed of the Spermatochnaceae family,
displays an antibiotic action against the
pathogenic O-157 coli, and have applied
for a patent right concerning the related
technique.

Biotechnolegy & Medical Science

Firstly, the pH values of the prepared
Okinawan mozuku, prepared thin mozuku
and prepared Mekabu (growing control
part of seaweed) strain manufactured by
the company were measured and these
products sterilized. Next, these products
were mixed with large quantities of
Escherichia coli O-157: H7 and preserved
at 10 °C. Products were cultured overnight
in Luria-Bertani’s (LB) medium, a culture
bed for E. coli, with a composition of 10 g
of polypeptone, 5 g of yeast extract, 10 g
of NaCl per liter and pH value of 7.0, was
diluted by 100 times with biological sa-

Antibiotic action of prepared mozuku against the pathogenic O-157 coli.(37°C)

10

@ Biological saline water

A ¥ M9 minimal culture bed

A Prepared Okinawa
M—@——g Ty ® Vozuku

@ Prepared thin mozuku
& Prepared Mekabu

B Seasoning liquid

log {Escherichia coli/g)

line water, then 10 ml was added to 90 g
of prepared Okinawan mozuku and other
products, and various specimens were cul-
tured. The bacteria was measured in con-
formance with the method generally
adopted for food sanitation inspection.

One milliliter was sampled from each
of the specimen culture beds, with 9 ml of
sterilized biological saline water added,
then diluted. One milliliter was sampled
from these diluted liquids, 9 ml of biologi-
cal saline water added for dilution to an
appropriate level so that there were 30-300
colonies when cultured in an agar culture
bed, followed with culturing in the LB agar
culture bed (composition is as same as lig-
uid and with an addition of 15 g of agar).
The number of colonies was measured af-
ter culturing overnight.

The control was biological saline water
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and M9 minimal culture bed (composition:
6g of Na,PHO,, 3 g of KH,PO,, 0.5 g of
NaCl, 1 g of NH4Cl, 0.4% of glucose, 0.1
mM of CaCl,, 2 mM of MgSO,, I mM of
thiamine per liter and a pH value of 7.4), and
similar experiments were conducted. Cultur-
ing was also performed at 37 °C. Similar
experiments were conducted only with sea-
} soning liquids for prepared Okinawan
E— mozuki diluted to the same densities as pre-
; f ;:'::::::Zf;: pared Okinawan mozuki and others, and the
« Drepared Okinawa biologically active substances contained in
mozuku were examined.

When O-157 was mixed to a fixed quan-
tity into various specimen culture beds and
cultured at 37 °C, the coli proliferated up
to about 1 x 10° bacteria/g per day in the
M9 minimal culture bed, and started to
decrease from about the third day. At 37
°C, no coli was detectable after one day with
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either prepared Okinawan mozuku, pre-
pared thin mozuku, prepared Mekabu
(growing control part of seaweed) strain
and seasoning liquid. When preserved at 10
°C, the number of bacteria increased in the
minimal M9 culture bed and in biological
saline water, but the number decreased in
other culture beds. The number of bacteria
after implantation was 7.9 x 10 %/g with
flavored Okinawan mozuku, 7.2 x 10 %/g
with flavored threaded filament mozuku,
9.3 x 107 /g with prepared Mekabu (grow-
ing control part of seaweed) strain, and 5.2
x10 */g with the seasoning liquid. The num-
ber of bacteria was reduced to about a mil-
lionth in 5 days with prepared thin mozuku,
and in 8 days with prepared Mekabu (grow-
ing control part of seaweed) strain. The
number was also decreased to 60 bacteria/
g by the 9th day with prepared Okinawan
mozuku, or to about a ten thousandth com-
pared with the initial number. With the sea-
soning liquid, the number was decreased
to 1.1 x 10 3 bacteria/g by the 9th day
(about a thousandth compared with the ini-
tial number).
* Marine Products Kimuraya Co., Ltd.

Public Relations Dept.

3307, Watari-cho, Sakaiminato, Tottori

Pref. 684

Tel: +81-859-45-6555

Fax: +81-859-45-6561

97-08-009-02
Antiseptic-resistance Genes
Isolated from Several Bacteria

Asst. Prof. M. Sasatsu at Showa Col-
lege of Pharmaceutical Science and his co-
workers have studied antiseptic resistance
genes from several bacteria (mainly
Staphylococcuss aureus).

Methicillin-resistant Staphylococcus
aureus (MRSA) is resistant to most antibi-
otics, and recently some strains of MRSA
have also acquired resistance to one or more
antiseptics in the last few years such as
Pseudomonas aeruginosa. The research
team isolated MRSA strains resistant spe-
cifically to Triclosan (an antiseptic),
butylparaben and methylparaben (preserva-
tives for cosmetics), and povidoneiodine (a
disinfectant for surgeons).

The gene controlling the antiseptic re-
sistance was isolated from a transferable
plasmid in a strain of MRSA, and the DNA
sequence was fully determined. The MRSA
cell with the gene has a membrane protein
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working as a channel pumping out one or,
often more antiseptics. The research team
was thus convinced of the existence of an-
tiseptic-resistant bacteria other than P.
aeruginosa and MRSA, and since then has
engaged in seeking such bacteria. The re-
search team has found similar genes present
in Serratia, Vibrio parahaemolyticus, and
Helicobacter pylori. Those bacteria often
withstand more than one antiseptic. Serratia
are omnipresent air- and water-borne bac-
teria, and particularly attack weak people
and cause various diseases such as pneu-
monia, septic fever, and uropathy. Vibrio
parahaemolyticus is a bacterium poisoning
fishes and shells. Helicobacter pylori is a
possible cause of gastric ulcer. The research
team will now continue the search for other
antiseptic-resistant bacteria.
* Showa College of Pharmaceutical Science

Department of Microbiology

3-3165, Higashi-Tamagawagakuen,

Machida City, Tokyo 194

Tel: +81-427-21-1552

Fax: + 81-427-21-1593

97-08-009-03
Stress Sensing Wire with Negative
Magnetostriction

Prof. K. Mohri at Nagoya University
and his colleagues discovered that an
amorphous alloy wire of negative magne-
tostriction can sense small stresses when
a high-frequency current is passed. The
research team has made a ultra-sensitive
stress sensor system from the wire, and
demonstrated that the system can detect the
Japanese vowel sounds and carotid artery
pulsation waves.

The device is based on the impedance
change ulilizing the skin effect of a high-
frequency current in the wire for applying
stresses. The skin depth changes with the
wire circumferential permeability which is
changed with applying stresses. Therefore,
not only the inductance but also the resis-
tance, that is the impedance, is changed with
the stress. The research team previously es-
tablished that a zero-magnetostrictive amor-
phous wire changes in impedance by more
than 100% for each gauss increment of ex-
ternal magnetic field because of the skin ef-
fect of a high-frequency current applied to
the wire. This giant magnetoimpedance
(GMY) effect was developed into various
magnetic field micro sensors.

A 30-um-diameter wire of an amor-
phous cobalt-silicon-boron alloy was pre-
pared. After cold drawing and then under-
tension annealing, the thin wire exhibits
magnetic properties uniform along the
length. With negative magnetostriction, the
wire has a strain-gauge factor (SGF) of
more than 1200 when, for example, a 20-
mA, 20-MHz current is passed. The SGF
value is about 6 times as much as that of a
piezoelectric silicon strain gauge, and some
600 times greater than the value with an
electric resistance wire strain gauge. The
SGF value of the wire with 20 pm diam-
eter showed 5600.

The stress sensitivity of the wire stems
also from the skin effect. When a high-fre-
quency current is applied to a wire, be-
tween its ends is a voltage drop propor-
tional to the square root of the product of
the angular frequency of the current and
the circumferential differential permeabil-
ity of the wire. On the other side, when the
wire is under stress, its deformation causes
changes in permeability because of the
reciprocity of magnetostriction. Stress on
a wire thus leads to a voltage drop between
the wire ends. This stress-impedance effect
ensures that a wire can detect stress. The
CoSiB wire has a giant stress-impedance
(GSI), so stress detection is quite sensitive
with extremely high value of SGF.

The research team made a prototype
stress sensor system consisting of a piece
of the CoSiB wire stuck on a non-woven
diaphragm and a CMOS multivibrator for
producing a train of sharp pulses inducing
the skin effect. The prototype system could
detect the waveforms of the Japanese
vowel sounds (a, i, u, e, 0) and the pulsing
carotid artery. The detected vowe] wave-
forms were well distinguishable from each
other. The artery pulsation detector system
is ready for a layperson to operate. Indeed
in tests, subjects easily took pulsation
records with the sensor placed on their neck
by themselves. When the blood pressure
and waveform of the pulsed artery are
known, it is easy to estimate the cardiac
output, the peripheral resistance, and the
presence/absence of arteriostenosis.

* Nagoya University

Department of Electrical Eng.

Furocho, Chigusa-ku, Nagoya City, 464-01

Tel: +81-52-789-3307

Fax: +81-52-789-3139
E-mail: mohri@ ecip. nagoya-u. ac. jp
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Swimming Wear Made of
Superlow Water Resistance
Functional Material

OLDWIN moda Co., Ltd. will start

selling from the coming autumn the
1ew swimming wear Super ellesse that
is made of a superlow water resistance
functional material Super Composite
Skin (S.C.S) that reduces the water re-
sistance to very close to zero. Super
ellesse was developed jointly by
GOLDWIN moda and Yamamoto
Chemical Industry Co., Ltd.

Super Composite Skin is an entirely
new type of material that is obtained by
processing neoprene rubber independent
air bubbles with a special surface treat-
ment technique. As a result, due to the
effect of the micelle structural molecules
on the rubber surface, the water flows
very smoothly along the micelle mol-
ecules when swimming, by which the

water resistance is reduced considerably
to reduce the surface frictional resistance
to a superlow resistance coefficient of
0.032 close to that of ice, so the water re-
sistance is reduced to about 1/40th com-
pared with the conventional type of ny-
lon swimming wear. '

The commercial swimming wear for
women uses S.C.S from ‘the under bust
side to the waist, and high-power com-
posite around the legs to enable water to
be adsorbed and expelled naturally to in-
crease the swimming speed considerably
due to the superlow resistance in water.
Men’s swimming suits use S.C.S. entirely
to decrease the water resistance to close
to zero, while the front side seam was
eliminated to enable the legs to be moved
smoothly while alleviating the load on the

Special-Purpose Plant for
Manufacturing Bamboo

Vinegar

AMAGISHI Industrial Co., Ltd. has

developed a special-purpose plant for
manufacturing bamboo vinegar and has
succeeded in extracting colorless, trans-
parent bamboo vinegar from bamboo
without using a burner.

Bamboo vinegar raw liquor is a black
liquid obtained by recovering the vapor
generated in the process of combusting
thick-stemmed bamboo (Phyllostachys
pubescens) with a carbonization furnace.
This raw liquor is sterilized, deodorized
and refined to obtain a colorless, transpar-
ent bamboo vinegar. Due to the multiple
effects of the vinegar components for neu-
tralization and masking, the bamboo vin-
egar features an excellent deodorizing ef-
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fect and for ammonia, in particular, has a
deodorizing effect of over 95%. It also
displays a remarkable sterilization effect
with respect to salmonella, enteritis vibrio,
Staphylococcus aurreus, E. coli, MRSA
and other bacteria.

Up till now, the company used to pro-
cure its necessary supplies of raw bam-
boo vinegar liquor from the process of
manufacturing bamboo carbon (activated
carbon). However, brisk demand has
made this source inadequate, so the com-
pany developed a plant to extract bamboo
vinegar raw liquor from thick-stemmed
bamboo that grows profusely in Oita Pre-
fecture. The bamboo vinegar raw liquor
obtained by cooling the vapor generated

Construction of Super Composite Skin
(5.C.S)

thighs. Up till now, swimming wear made
of synthetic chloroprene rubber (neoprene
rubber) had the disadvantages of poor wa-
ter drain and sense of poor fit, but employ-
ing S.C.S. using elastic rubber has elimi-
nated these inconveniences and improved
the properties of swimming wear substan-
tially.

Models of men’s and women’s swim-
ming suits in two colors will be marketed
this autumn, with the men’s model sold at
a domestic price of ¥5,600 and the women’s
model at ¥13,000. The company plans to
expand the range of models.

* GOLDWIN moda Co., Ltd.

Public Relations Dept.

2-11-15, Shotou, Shibuya-ku, Tokyo 150

Tel: +81-3-3481-7278

Fax: +81-3-3481-7298

Bamboo vinegar

when combusting the bamboo is refined by
a unique technique to become colorless and
transparent. Since no burner is used, there
is no hazard of kerosene impurities becom-
ing mixed into the vinegar liquor, so qual-
ity bamboo vinegar is produced reliably.

The Kunimi Plant for manufacturing the
bamboo vinegar raw liquor has a site of
1,000 m?, is a flat building with a floor area
of about 200 m?, and was constructed with
an investment of about ¥70 million.

* Yamagishi Industrial Co., Ltd.
Public Relations Dept.
3-2-2, Kiishi, Ohita City, Ohita Pref. 870
Tel: +81-975-33-2505
Fax: +81-975-33-2455
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